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10 [b] try v?i^-9-;t— /K 

• (7R, 9 S) -7- [ (3R*, 4R*) - ( 4 - - o - h y 
/V) -3-b: Kn^v^tr^y -^7W^^/V] -6, 7, 8, Q—TVv 
t Kp- 5H-iy^ a^lT'^J' [b] t:° y - 9 - —^K 

• (7R. 9S) —7- (6' -T1f-5' - ^^/V';^ n t°a [8-Tif-tf 
15 v'iJ'a [3. 2. 1] -;^-iJ^iJ'-3, 1' (3' H) V^^^^^yv^l -8 

— f/Vpi^/W) -6. 7, 8. 9-7^ h7t Kci-5H-ix^a-^:7°2J^[b]t:°y 

• (6R, 8S) —6— (3. 3-v>^5^/W-;^t;°i=' [-Y y^:^^7 ^ 1 
(3H) , 4' -fc'-^yi^i^] -1' — f/V^^/l') -5, 6. 7, 8-7"h7 

20 t Kn— dry y i^— 8— 

• (7R, 9S) —7— (1 -p«9=-/V:5<.t:''n- [2, 3 - v^fc Kn - 1 H— ^ 
/V-3, 4' -f^yi^'^^] -1' — f/l-yf^/V') -6, 7, 8, 9-7"h 

7fc KJ^-SH-e^^n^T"^ [b] try v'V- 9 /K 

• (6R, 8 S) —6— [4- ( 2 — n a :7 rc ::^/^) — 4 — :7yV::ra tT^y i;? 

25 V- 1 -^/M f^/V'] - 5, 6, 7, 8-7^ b^k Ko^ry y :/-8-:^-— 

• (7R, 9S) -7- [ (3R*, 4R*) -4- ( 2 n n :7 3.=/^) - 
3-t Kn^arv^f^y S^^-- 1 — f/vy^yl-]— 6, 7. 8, 9-7^h^tKc2 

-bti-i^^vi^y^ [b] tf y i^i^:/- 9 /K 

• (7R, 9S) —7— [ (3R^ 4R) -4- ( 2 - n n - 4 -7/^;^-^ :7 
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- 3 -fc Kn:ar^xt:°^]; l-^/l'P^^^yV] -6, 7, 8, 9—7^ 
h^t Kn-5H-i^:J^n^:7'iJ' [b] f y i^^^-- 9 /K 

• (6R. 8S) -6- C (3R, 4R) -4- ( 2 — ^ p m - 4 :7 
n::::^/!^) - 3 - 1 Kh ^r^X t'^ U i^^'- 1 ^/l'] -5. 6, 7, 8—7^ 

5 t: Kn^y y 8 /K 

• (7R. 9S)-7-((3R*, 4 S*) -3-t KDdrv'p<^yl'-4 — 
:7^:r^/l^-bf^y >?:y- 1— ^/V^^yV] -6, 7, 8, 9— 7^ h^t Kci— 5 
H-i^^n^T'iJ' Cb] l::°y v^i^— 9-;*-— /K 

• (7R, 9 S) -7- C (3R*, 4S*) - 3 4 -:7^=/Ufc° ^ 
10 V i^>'—l—^^^P^^y^l —Q, 7, 8, 9— 7" h^t Kn-5H-->i^t2^:7' 

^ Ihl t°yV>'-9-;^-— 

• N— { (7R, 9S) -7- C (3R, 4 R) —4- ( 2 - i?" n n — 4 — 37/1^ 
;^n7 3i:=^/^) -3-t: Kn^r^xt'^y i;^:/— l—Y/Vp^f^/V] -6, 7, 8, 

9-7^ hyt Kn-SH-i^^J^n^ytJ? [b] t'yi^:/-9 — T/W 
15 Ji^^'T^: H\ 

• (6R, 8S) -6- [ (5' -7Jl-y^n-3' , 3' -v^p«5^/V-3' H- 
6' — T1f;^t°n [8 — T1f tfv-i^ a [3. 2. 1] ;^ ^5? - 3 , 1* — f y 

^^^y:7^>'] -8— ^>'V) —5, 6, 7, 8 -7^ h 7 1 Kn=^y y 

20 • (6R, 8 S) -6- [ (IS*, 2R*, 3R*) -3- {2--^ riu-A — 
yyU:^x3y=tu:^/V) -2-fc Kt3^'^-8-Tlf t'v^^n [3. 2. 1] :tii^ 
^_8-^/k;^^/W] -5, 6, 7, 8-7" t Ki3^/ y ::/-8-;^— 

• (7R, 9S) -7- C (3R*, 4R*) - 3 - t Kp ^i/- 4 - o - b y 
25 /V- t:'''<y i;^:^— 1 -'I'/V'^ =5^/1^3 -6, 7, 8, 9 -7" h ^ Ko - 5 H-iX 

^xs^Zf^ Cb) fyi^>'-9-;^ — /K 

• (7R, 9S) -7- C (3R*, 4R*) - ( 4 - o - o - h y 
/V) — 3-1: Kn=3ps/t;'^y i?:/— l-^/V;;f'5^/W] —6, 7, 8, 9— 7^h7 

Kci-5H--Jx^n^:/c? [b] fc-y i^>'-9-:^— /K 
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• (7R, 9S) -7- (6' -Tif-S' - 7 /l';^- p - ;^ t' a [8-Tif-t* 
v-i^n [3. 2. 1] -^i^^-3, 1' (3' H) — T y-^:/^ 17 ^ ^'J - 
8 — f/l^p^^/V) -6, 7, 8, 9-7^ b^t KC2 — 5H-^>^^ P'^:^^5'[b]l:'' 

5 • (7R, 9S) -7- [ (3R*. 4R*) -4- ( 2 - iS' n n :7 /U) - 
3-t Kci:^^^^"^]; v?>^- 1 — - 6. 7, 8, 9-7^h^fc:K 

• (6R. 8S) -6- [ (3R. 4R) —4— ( 2 - ^ n n - 4 - :7/U;^ci 
:7 3.^:^/1') - 3- t Kt3dr^yfc;"^y 1 -^VU^^/V] -5, 6, 7, 8- 

• N- { (7R, 9S) -7- C (3R, 4 R) -4— ( 2 - n o - 4 - 
;^p:7i^yV') - 3-t Kn^E-^^t'^y v'i/- 1 — f/l^^^yl^] -6, 7, 8. 

15 • (6R, 8S) -6 - C (5' -:7/l';rn-3' , 3' -i^p^^/V-S' H- 
6' -Tif^^trn [8 -Tif IfiX^ci [3. 2. 1] yt :^ -^^ — 3 , 1' —^y 
■^^>^7^^] -8 — fM -5, 6. 7, 8-x b^t Kc^af-y y 

• (6R, 8S) -6- [ (IS*, 2R*, 3R*) —3- (2-;{'Cin-4- 

20 y/u^uy^L^ju) — 2-fc Ki=i^S/'-8-Tiftf-:xy o [3. 2. 1] ;^-yi5' 
^--s-^/i^y^/v] -5, 6, 7. 8-7^ h^t Kn=^y y :/-8-^'->'i'^ 

$ [ I - a ] 




25 C^cf'. A^". A^N A^ » J^-O^A" ^^m^VX. -C (Rg) - 
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%10«-N-X}*-N (O) -T**>9. A^ A\ A\ A\ Rj. Rj' s 
R2^ R2' - R3- R3' - X, Z^tJ?nf±. t&fBlc:|IID-e& 

5 — ^^s:; [I -a] 'Q^^i\,^it^mt\.xM.W^m^\-t. OT<^t>t^W!l^^tu 

So 



A. 




10 -jis;^ Ci] -c^^tL6-fb'^^cDM3t:^fe 
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B3 



1) m^Rj^- 

2) um * 



Rip' ^t^5^KS^^brV^-Ct> J;V^Rl' ^^U. Rgpf^x -{^f 



^jJ:V^R,^SU. Rgp' -^l 



b-CV^-Ct> J:v^R2' ^^U^ Rgpf*. 



^^SSr^UTV>Ttj<tVNR3^SU. Rap' f^. i^^S^*bTV^Tt> J; V^R 



A^^fi. '^^^S^^b-rv^Tt><J;V^A^^^U. A^^ft, '^^«^t^^b-CV^-Ct> 
J;V^A^^^b. A = P{*. i^S^^*UtV^Xt>J;V^A = ^^b> A^^fi. 
10 X^^L'TV^Xt><J;V^A«^*b. A'^fi. '^^^»^:#brV^-C% J;V^A^^: 

A"f*. i^aS^*UTV^T^> J;V^A°^^U> Ri. Ri' x R^. R2' . 
R3. R3' . R4. A\ A\ A^. A\ A\ A\ A\ A\ X. Y> ZR 

-^^[11] x-m^in?><h^^ t — ^^[iii] x-m^tL?>it^!^ t^. u < 

mmtVXit. 7^b^tFn:7^>- (^T> TTHFJ ^V^5) . 1. 4-^^ 
MFJ ^V^5). e^^^/l';^>'V3^;drv' K(ii/.T TDMSOJ V^ 5 )^/i^'^J^^tt 



20 
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T^mti- hv^j^. 7i(.mih:fj y e^A, 7i<.m<ti) j^m(ommT ^>'i)m^^n. 

1. 0 — 1 0^4^5^!l^^H. ^?^b<fi2. 0~5. 0^*:eiSJi^^ti.^o 
KJt^m^ t UT fi. 15 0 "CAm^^n. U<{*50~120 "Cyi^ 

0 . 0 1 ~ 1 0 ^/V^m^^fl. 0^ b<J*5. 0~10 ^/W-liS^g^l^ ttSo 

i^l. 0^/WCO#, 0. 9~1. 5 ^/V;6S«SJ^ ^ tb. ^*U<i*l. 0~1. 
15 3 ^ejv^mm^ tl^o 

—^^[11] xm^^^^t^^^ ^^[iii] xm^n^^\:.^^ji)^^m 

/V^Z/y^-i ^^;^-/V;itf^5/^ Vi^-ferix;^ (Protective Groups 
20 in Organic Synthesis), T.W. Greene Jo 
hn Wiley&Sons (1 9 8 1^) ^cD:SCifet-|Bife<Z5:;^jfe(-SiC-CtT9 

25 ;r=3{^yS(D^^^S^ UT^i^ -B^llx-fis ^^i/^/^^-iJ'— /K h y ^ ^^l/^/'J^r^^- 
tK^Sc^^^S^^ m^\-S. h y ^ ^yl-v-y /VS. t e r t -:/^/Vv?p{ 

'f-;v-^])jvm iSkT. Ttbdmsj t^i^O :Ltii^tb^) . t e r t ->^f^/vi:^ 

» 
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h^t Kalf^^/^S> ^l^'Jj]^^ {^T. rBnj iV^5) . p-^ h=ari^-< 

5 *^ -<:/y'f/V'^ (£JIT. TBzJ ^V^5) ^;65^tfbn> #1-^ h^^fiy^^^^V 
t e r t -IT^^^-^l^i^p^^^/l^ixy/lx^, bV\ 

Xt Ky/W^^OT7/V=¥>'VS^;6S#ff e>tl. ^^^^/V-S^ tert- 

T^y^tDi^^Si LTfi. (i^J^T> TBnJ i:V^$) , tert-:/ 

15 ^/l^:t^iy:ti/U:^=-jl^^ iJ^T. TBocJ ^V^5) ^ ^>'v'/V:^-=3rv';*/^2j^'— 



Mit;^fe 2-1 



I. 
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4^F»g*:/^-v^y V'^^^^&^-^t h'^^->?^TMtV. #bnfcr/^=i'-/^#: 
7R^{bhy:/5^/^^X ( rn-BugSnHj i:V^5) ^T>*V-4 0 [1,1' -T>^ 

Nli. "fb-a-i^ L3?.{i^<Z>^^#:ii. woo 2/7 6 9 5 0-^^ woo 3/707 

0 6-^. T^h^'^Kdi/. 1992 ^. 48 4038 K ; -7^ h Kc3 ViJ^— X, 

2001 ^ ^ 42(37) ^ 6593-6594 H ; Monatshefte Fuer Cheimie ^ (1974 
105(1), 179-86 M^J-tB^O:5^fe(C J; i^S^pTlg-CfeSo 

Hie, t&IE^^S^'fb'g'^ 1 <Di-^i:> 9 i^it-^m 1 a 




■fi^^ScT)®^ bTf^i^ Protective Groups in Orga 
nic Synthesis, T.W. Greene John Wiley 
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&Sons (1 9 8 1^) ^S^^^tLS 



10 



m:^m 2-2 




HO 




TBDMSCI -^Dr^^y.or^ 

TBDMSO 



• ' I COzEt DMF 




LAH 



ilCOaEt THF 




DMAP 

TsCI TBDMSO 




OTs 

CH2CI2 

6 7 

5 /V^urx'-y'yl^ {^T. FTBDMSCIJ t^i^'j ^Ltt)^^^) tR^^^^^'^i't'^ 
AHJ tV^p) ^ffiV^T^mr^MlS 0:$>^#i-5Cl^tcJ; «53i;;^7"/V^jl7nUb; 



yK (i^T. TTsClj -i/?>sfc:5) ^IIV^T h v-yHb^frvMb-a-^JL 

^5t:^fe 2-3 



J5IS^4 o 




p-TsOH 
COaEt *^ 




LAH 



COaEt 



THF 




(6:1) 

DMAP 
TsCI 
EtaN 

THF 



8 




OTs 



10 



h/WocVif', p-h/Vai^'j^^VjfO'^ (J^AT^ Tp-TsOHj 
15 \^^Z.ht^^^) MIK<^#&T^ ai^U>-i/y =3— 7^^^V^T^!|;t^^*^]l 3 CC 
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2-4 

j( pe ntenoyi chlorid e 

THF 



O o iso-Pr2EtN 
^A. 2) BOMC! 



11 



O 



o o 



Ph 



12 



LiOH 1)CDI 
30% H2O2 / DMF 



THF/ 7K 2) NaBH4 

LTMP, DMPU 
THF 



16 




13 



OH 



1)Et3N, MsCI 
/THF 




14 




OBn 



cat. Pd(OAc)2 
dppp, EtaN 

DMF 



15 




OBn 



1)03^^ M 



2)Me2Sil7C 



TBDMSCI 
NaOHaq imidazole 



O 



OBz MeOH CH3CI 



CO- 



\ 



17 



18 



OTBDMS 



n-BusSnH 
AIBN 



HO 



0.5 N HCI 



Toluene / EtOH JHF 



- CO"-, 



TBDMSCI 
Imidazole 



OH DMF 




0.5 N HCI 



19 

TsCI 
EtsN 
DMAP 



TBDMSO 



OTBDIVIS 



20 



THF 



CHCI3 




OTs 
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oo 

OMClj i:v^5) t^Jt^^"^. ih^mi 2^#^o it^mi2,^. ykf^T. T 

^h^^XA^. THF^. 1, 3-:;?p«^/V- 3, 4, 5, e-^h^tFn- 
2 (IH) -tVW^v^y:^ ( TDMPUJ i:V^9) 0#?5ET^ y5=-!>^-7"h7 

^^/m'^yi^K ( tltmpj iVNp) :5.T^2-yn^— s-^^/ufy V?:/ 
MF4^. li^S<D@^^^-^^v^i>A:at;?i , 3-if;^(v^:73::=/v/}^;^:7^/):7't3 

M}c^^7«5^^^;^7v:7^ K-eilTni-'S^iit-J; ^^^k-^^iX^^tSo it^^x 
T>^^ y::^^n= h y/w ( faibnj iv^5) o#^Tn ^2. 5S»07K^ 

mm-^^ 2-5 
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CI 



CN 



Pd(PPh3)4 
DMF 



NaBH4 ^N.^CI 



22 

OEt 



COOEt MeOH 



23 



COOEt 



BH3.THF 



THF 



NaHMDS 



THF 




NBS 



O 



COOEt 



thf/tK 



25 



COOEt 



HO 




TBDMSCi OTBDMS 
Br ^^Ajt^j—ji, X .Br 



COOEt 



DMF 



26 



OTBDMS 



c6. 



LAH 



28 



'COOEt 




COOEt 



27 



OTBDMS 



c6. 



OH 



29 



TsCI , EtaN 
DMAP 

CHCI3 



OTBDMS 




OTs 



30 



N-l/n^x^^ 5: K ( TNBSJ tV^5) ^^V^-C^^aT^1] 1 5 i^F^T'u 

■e- 7 8~0'C{c:T-^ b y M; ^^/I^v'y/VT^ K ( rNaHMDSj 



wo 2005/085228 



PCT/JP2005/004264 



tr. iJ' CI 13 tM/va ■t'. -^y ^{^^ 5 0 °CX' 3 . 5 f ix/Wb-T ^ CI i: (ii J; «9 -fL-^ 

10 i^a^>^5fe 3 

Xf*IIW!lWB^<^:>^ifex i9^M-r-5-^:d5-et woo 2/8 8 0 8 

^jt:*rfe 3-1 




15 32 33 

20 (BF3. OEt2) ^^K^-fl^Jj^ ^7^>:^ h y Ad=*b^^$^fcv^Ji^'7 ^^{21 



wo 2005/085228 



41 



PCT/JP2005/004264 



5 mm.-:}jW:s-2 




[ rpdc 1 2 (d p p f ) J ^v^5] SLTj?3sa<^^^;^y i^a(75#&Ts -^y 

;^-^S^;^77V'#^/H;°^y -✓'i^— 4-:e-i^^. THF 41-^—7 8°C{J:Ty ^^•l^^ii' 
15 ^ W 5: K) ^*Px.-C- 7 8 ~ 0 °CX-m 2 ^P^^^-f-S i: (c: J; «9 4 - 

= -ir ^ h y — ( J. Org. Chem. ) , 6 2 (19), 6 4 5 8-6 4 5 1 
20 iSlat;^fe 3-3 
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-fe^^/P^'a 5 K ( Tac B r J ,^V^5) tm2. 5 BtMS/^j: ^ ^J: 6 C J: «3 b 

[Pd (PPhg) 4tv^5] Rxf^^-^hV ^J>-<dW^ 

J.^#So i\:.^^3_9i^^>^^^^'^'^^ K ( TEnBrJ ^V^5) ^^V^r^i^ 

?&T~^3!&^#T> ^23 ^WzK^iboMTc-rs r i: {j: J; 9 it-^mAO_^n^o it 

mm:^m 3-4 
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HO » -^O^Et 




or x^y— ;u/7k HO2C 



EtOaC 



Ar 



Ar 



LAH i^B:ffi1t I \ 

HNP>-Ar ► HC1.HN^ 

Ar : \ "^3^ 






CI CI CI H3C 

10 i^3t:;^fe 4 

1998 54 8047 M ; '✓^^ — :?-/V:^7';a->'^:^f 5/ -5^ ^ ^ h y 

15 (J. org. Chem. ) . 1961^, 2 395 H ; <5r ^ /l^ :7 T^-^->^^^-f 
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10 



/V ZfjV'T^^^ (Chem. Pharm. Bull. ) ^ 1963 11 333 H^f^fB<fe<^:frife 




COOH 



1)n-Bu-Li/THF 



2) 
Bn 




-nQ)=o 



10% Pd-C 
MeOH/ THF 




1) DIBAH 

2) Et3SiH 
BF3(OEt2) 



CI ^^S#^<^ THF 



- 7 8°c-en-:/^/^y ^!>A^^jn^. i^s. 



-e;f]lB#rB^s 7Km'fbv?-l' y:P^^/^T/W5-^J'^ ( TDIBAHJ ^^V^ 
( TE t gS i HJ ^V^5) RXJ^BFs • OE t g^-^V^TalTU Wb-^^Jjl^ 



15 



4-2 




1)n-Bu-Li/THF 



Br Bn-N^^^O 





1) TFA 



°" 2) NaBH4 / MeOH 




51 



52 



7K^(60 psi) 
Pd(OH)2 

MeOH 
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it. ^mm-k^^i^^^Xh^N-^^^i^/l^-T-^l:fiy,^^ [3. 2. 1] ;^-i5^ 
5 >'-:;?/W-7'1f tfv'^'o [3. 2. 1] ^^^-3-:t:y'(D^^m^^\^M7h\^ 

Ops i) . M7^m^m-r^^ti^x^ih^m5_3_^'^^o 



10 




PhMgBr 
THF 




54 



1)H2. Pd(OH)2 / Eton 



2) Z-Cl, EtgN / CHCI3 U:>^ 

55 




DAST 



CH2CI2 




TMS-CI 
T-feh— hU;U 




56 



57 



N «::/v=/V'TiFlf :Xi57a [3. 2. 1] 1^ l^- 3 -:t>'(DTUF 

|^l0*Ci^T:7 3i^/Wi/^i>'!j7i^7'a 5: K ( TPhMgBrJ i:V^5) ^J^JPxis 

■il;t{^lt3 o^Fb^Sj^;:^^tv\ it^mAAJ^'^^o m^xih^m5_±^. ' 



( rz-cij i:VN5) /'^yrc^/^T5:>'^>^v^-c^^^■=^/^::f^^/:*7^:^J?^/^ 

20 ^/w^nae/^i^ (TMsci) :s.tJ«3^7>fb■:^^y l>A^ffiv^TSi&■C'<i^i^/^ 
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4-4 



10 



H 
N 




£ ^ Boczo r'"""^ 

H 



Boo 

Pcl(OAc)2. P(t-Bu)3 
NaO*Bu 



H3C 



H3C' N 



H 

H3C N 

J^CHa 




58 



CHs 



59 



60 



o c) 20^V^5] ^^V^T 



?@.-eB o c S^m^M-rs - 1 i^X'o^h^m 6 0 ^#5o- 





1) LAH 



2) Z-CI 




61 



Pd(PPh3)4 

Piperidine 

HCOOH 



CH 




TMSCI 





62 



7-fe5:#:(?5 2-Tif t'i^^n [2. 2. 1] - 5 -^T't^^'— 3 -:^:x^TH 
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^m.Him.t\^x\t. mmm.. mmM.. mk'^. ^A/®^:^. mmmMm(om 
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5 ( I n V i t r o g e ntt$g) {3:|a;9^iA^. p CR 3/OR L 1 ^j-^MUfCo tJ^C 
p CR 3/ORL 1 ^ A (N i p p o n g e n e%fc^) ^ 

^V^-CCHOj^Jiaiil^AL.. Img/ml G 4 1 8 lCiittt(D^^^3Eat^ ( C H 

o/oRLiM) ^#fco ^mi^m-^m 

^^n^i:ot^o 11ns. 50pM[12-5I] Tyrl4 -N o c i c 

10 e p t i n (Am ersham Pharmacia ^iiM) > 1 m g (DWh. e a 
tgerm agglutinin SPA beads (P VT-<— x^tD^i 
CD ; Am ersham Pharmacia ^±M) jSLU^g^-fb-^^^N C b u 
ffer (5 0mM He pes. 1 0 mM&'it'^ h V ^ . ImMMih^^:}^^ 
-y^J>.. 2. 5mMl^it:^/V'i^^J>>. 0. 1%BSA> 0. 0 2 5%y<i^h^iy 
15 i^. pH7. 4) (ClS^^-fr, 3 7'C-t:6 0 5}-ra-r V^rri.^— -^a ^-bfc^. 

is ['^=1] Ty r 14-No c i c e p t i n^-a-<^5 0 %PJ.$it^ (I Cg 



5. 



20 





5 0%Rag;U^ (n M) 




3. 70 


USS^J 1 0 


0. 37 


1 6 


9. 00 


mmm^ i 


4. 80 


ll]S&^2 3 


0. 53 


^Wi2. 5 


2. 50 


Hii^lJ 2 9 


4. 10 


mmm 3 1 


6. 70 


njs^jy 3 3 


9. 00 


WMMl 0 


0. 39 


ll]SS15IJ 7 1 


1.40 
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i^mmGm&MiS^^h\^Mir^Wmh^^(Dffm^^fiVfCo CHO/ORL 1 

1mfi^X<0mM\^fcmM^s 5 0 nMy v'-fe::^^^^. 200pM GTPv [^^ 
5 S] (NEN^±M) N 1 • 5 m g COWh eatgerm agglutinin 
SPA beads (Am ersham Pharmacia ItM) RXJ^^'it 
^S^^GUP buffer (2 0mM Hepes^ 1 0 0 mMlS-fb-^- h ^ ^ 
A, 1 OmMi^-fb-^^'^v^l^As ImM EDTA. 5 M GDP^ pH7. 

GTPy c^^s] m^(D5o%m.m^M (iCgo^fi) ^<D^^^ 

^ 6 ic^i-o 



6. 





5 (nM) 


mmm 4 


1.80 


IIM^^iJ 1 0 


0.08 


mmwi 1 6 


2. 50 


^ss^j 1 7 


1.30 


ura 2 3 


1.20 


mmm 2 5 


4. 20 


UMi^iJ 2 9 


4. 70 


mmw] 3 1 


2.10 


HM^^iJ 3 3 


5. 90 


mmm 1 0 


0. 32 


mmm 1 1 


0. 68 



15 mrn^ms^^ (j^^s^) 

;^14ICR (CD-I) -^t^;^ (20-40g) ^^^L. /i/'-fe:7"^>'T=f=^^ h 

l;:J;?)^C-5«t(i^li$iJ(ci^-r-5*^f^ffl^m^l-f-o fiPfe> 20 cmX 3 0 cmX 
2 0 cm <o^—i^t^-^o:>'^^y^(omWsM.^. ^ffiv^•rS!l^bfco 

0. 5%;^9^/^'fe/H3w-;^|^^L-<{i^ift(-^;6^bfc^il'fb;'g-«^ (1-10 mg/ 
20 kg) ^/->-fe7'^i^T=f^;^ h (Img/kg) ^>^T^-^U^ 6 0:$>P^<Dm 
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7. 





MWiS. (%) 


mmm i e 


>7 5% 


mmm i ? 


>7 5% 


II»J 2 5 


>7 5% 


Hig^J 2 9 


>7 5% 


mmm 3 1 


> 7 5% 


SlJte^J 3 3 


>7 5% 



5 — rn t?^^i^^'^b-^^^'^Ay-cfife-5Emm^^ 

e'fel7-fey>, pi^-^r^^T^V^ M7K9/^^:«77W>!>iN^ 
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citbfeoWJJi. ^Ic^Pjo-fb-^i^^S^l^i^^S^t-U-Cl^i 0 011*%, 

Ml k g^cot 0. 0 0 Xt-^h 5 0mg-e&?).^tHl*fc}:±^^lHlTS-^-t--5r 
^;dS-c#:5„ 1 B&/ci9^0. 0 1 ;e)*fel^2 5mg/k g-efc-5(D;dS 

^^b<. 10fcfc?)|^O. 0 5;5^bl^l Omg/^k gT'fcS»;e)Sj;!9$f^UV\ 
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10 



15 



20 



e C-3 0 O^fci^y^-f^^ — i^^^KP-S i 1 (^^) S i 1 i 



Ki e s e 1 g e I'^^BOF^^^, Art. 5 7 44^ffiV^yto i^attv'y:*^ 
fVijyJ^.-^ xx-^ h tt^iixy t^T-ffci^tt^C h romatorex 

(^^)NH (1 00 — 250me s h-^fc(*2 00 — 350me sh) ^.ffiV^fCo 
1 H-NMRfiVa r i a nt±^Gem i n i (2 0 0MH z, 3 0 0MHz). 
Mercury (400 MH z) . Inova (400 MH z ) Ux 7^ b 



e r s^±^m i c r oma s s Z QL^m.n\^^^ 4 ^^^itW: (E 

SI) t>U< t*^^ffi'fb^-l':^V'fbfe (APCI) T'SllSbfcio m^^fi. •Y-?-^ 
j:©f^0f *mm»Ma!l^^«M P - J 3^^V^xay^UfCo 

m 

1) 8-^:/v?y T^V- 5. 6, 7, 8— 7^ h^fc Fn^y y ^ 

^*#ia^Tx 5, 6. 7, 8-v^ t Kt^=3f-/ y 5mL(D^7j<:@^Ml 
8 OinL^?^te:^i^XT/l'7=^t Kl 5 0 m L <Sr^JP X. 1 7 O'ClcTl 2^^j^#U 



25 •^l^i^h^^^^hV^M4h-^<^9 6, 4 g^#^-fe@#:i UX#fci„ 
2) 6, 7 — >^fc Kn — 5H-^/ y 8 
^^#ffl^Tx -bIB 1 Xnt^it^^ 51. 4gCD^^y —/V 8 0 0 m L^^^^ 

-7 8'C{J:-C;d->^>^SrB^tii^?^i;6Sb 1 O^F^Mi^^Ufco RFt:Mi^Bihy^^^^2 
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f-jv— 



3) 8-;^^y-5, 6, 7, 8-7^b7t: Ki2=^/ y i/-?-:*/!^/}^'^^^^ 



±15 2 -e#fc:'fb'a-^i^ 9 . 1 1 g (3D^^ v?3i5^7l^ 6 2 m L 
6 0 roTkS'fb-^ h y A 2 . 9 7 g ^;EJDX. 13 0 °C(CT 1 . 5 Bt^«# 

10 J -)v= 9 9/1) {c-c^iiiti^ v^mit^m 1 1 . e g ^m-^m^ t b-c#fc„ 

4) 7-3— Kp^^/V- 8— ::a-dry- 5, 6, 7, 8 — 7^ h 7 t Fci ^r/ y ^- 

T. ±IB 3 -I?#fc:'f[i'^i^ 2 1. 9 g (D^^^ / —/V 4 0 0m L^^^tC 

7 — t Kt3^v'7^^/^-8— ;^^y-5, 6, 7. 8 — 7^ h ^ t Kp y 



20 ^*#ia^T. ±|E'fb'^i^<Di^i^nnp(i$^>'4 0 OmL^?^}^b:°y >?>'2 4m 

L. h y 73i=:/^7}n;^:7^' ;x3 9. 3 g*3 j:t;«3 1 9 . o g ^jii^qx.^ia 

:t:^j<:-egfe#m. ««-:^hy ^^A-ei&^^Lfco mm^mBm^vtc^^. mm 
\^x^mnm \^mm^i:^m 25. 0 g t bT#fc„ 

5) 9-^^y-6. 7. 8, 9-7"h7t Kn-SH-v-^^n^:/^ [b] f 

T. _b|a 4 -e^fcfb-^^l 2 5 . 0 gJ^ h/PJ^:x4 0 OmL^?^^ 1 
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0 (1, 1' — rytf;^ (i/^cz^drl^:/) - l — h y/^) 1. 50g 

/v= 3 0/70) {e:-c^^*t^ vmm<i:^m 9. o 6 g ^^fe^fi^l^i^ ^ U-c#fc„ 

1 HNMR (3 0 0 MH z, CDC13) 6:1. 23 (3H, t, J — 7 . 1 
Hz), 2. 12-2. 20 (IH, m), 2. 27 — 2. 36 (IH, m), 
2. 88 — 2. 96 (2H, m), 3. 02 — 3. 11 (3H, m), 4. 11 
10 (2H, q, J=7. 2Hz), 7. 27-7. 37 (IH, m), 7. 59 — 
7. 6 2 (IH, m) , 8. 6 5-8. 6 7 (IH, m) 
ESI -M S Found: m/ z 2 34.2 [M+H] + 

9-;^^y-6. 7. 8. 9— 7^ h7t^ Kp-5H-->^p^:7°^ [c] U 

15 7 — ^;i^j^;^7^/i^(DM3t 

S^#ffl^T. 4-;^^/l'==i^>'@?6. 8 6g(DN, N- v?^ ^/V^iJ^/V-AT 
5 Kl 0 OmL^^gEtJl^^:* y lJ7i^6. 8 9 g*3J:TJ«3 •>>fb^^y^4. 6mL^ 

^ Y-if^y (^dr■^^^^/'g^g?ac^/^=5 0/5 0) (CC^ilW^L^M 
'fb-a-'^ 2 . 5 2 g t b-C#fCo 

2) 8-;^=¥y-5, 6, 7, 8 -7^ h 7 t: Kcixj' y y 7 -;*/V5j?:/^ 

S*#ffl:^Ts v?'l'y7'nlf/V'T^>'2. lmL(Dv^ h^fc Ki3:77>'3 5m 
L^?^{c:— 7 8'C(;:-C1. 5 OMn-l/^yWy ^1>A— ^^f-:^^^9. 8mL 

^mT - 7 8 "ctJi-c 3 0 ^mw ufco jbiB i -e#fc'fii-^#) i . 6 3 

gOx h^t Ki=^y^:/1 OmL^l^^iSTb. -7 8°C{clT3 O^J-^^b/Co 
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- 7 8 'CKx 1 . 5 bfeo ^ e> 1 0 %wm7kmm^ 

-^ife 1 . 6 0 g ^^-fe^ft^^i^ t UT#fCo 

3) 7-3— K^^/W'-8-;e-=¥y-5, 6. 7, 8 -t" h ^ t K^-T y =3{^y P 
10 0at^!ll-4-e^V^/c8-:^^y-5. 6, 7. 8 -7^ h ^ t Kci ^ / y 

4) 9-:^^y-6, 7. 8, 9 — 7^ t Kci- 5H-:Xi5' ci^:/^ [c] t° 
15 i^atMl-5T'^V^/c7-3'-K^^/^-8-;^-^y-5, 6, 7, 8 — 7" h 

1 HNMR (3 0 OMH z, CDC13) 5:2. 11 — 2. 19 (IH, m), 
20 2. 30-^2. 39 (IH, m), 2. 90-3. 15 (5H, m), 3. 67 
(3H. s) , 7. 16 (IH, d, J = 5. GHz) , 8. 61 ( 1 H, d , 
J = 5. OHz) , 8. 87 (IH, s) 

ESI -MS Found : m/ z 220. 2 [M+H] + 
25 5-::^^y— 6. 7. 8. 9 — h 7 b Kp — 5 H-iX^ P'^:?"^?^ [c] b°y 

1) 7, 8-^;*t Kp- 6H— y^y y >'-5-;r>' :t^iyJ>> 

&mW^mUT. t e r t-^hdri^:j&y !>-fc.l 1. 4 gOT" h^t KP^^i^ 
1 0 0mL^?^{C5, 6, 7, 8 — r h ^ t KP-f y =3f y y 6 . 5mL(^7^h 
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2) 7, K13-6H— f y^y y ^'-S-;^^ • 1 

^3^#ffl^T. -tIB 1 Xm^it^^ 6 . 0 6 g (^Tir h 3 0 0 m L^^giC 6 

■ 

N:^M 1 2 O m L trJbPx. 8 0 °C}CT 1 2 Btral^i^ UfCo ^jS^^S^^ia^-Tr^^SP^^. 

10 ^a'(b-a-4^5. 3 9 g^^^^@#:i: u-r#fco 

3) 5-^^y-5. 6, 7, 8— 7^ b^t Ka^yd^y y :x-6-;^y^jJ^'vi 

JnlB 2 X^tcit^^ 2. 7 5 g {^I^^^^tK*^ h y l> -t.TK^I^^IriPx.iJ' n n 
15 a7, 8-->^t Kn-6H— f y=3ry y ^-5-:^>'^58^-fe?fti^^i b 

4) 6 — 3— Kp^^/V- 5-;^-=^ry— 5. 6, 7, 8 -7^ h 7 t Fa^ y dj-y y 

20 m^Mi-4:Xm^^ti8-:^^y-5, 6, 7, 8 -7^ h 7 t Kn ^y y 

5) 5— :^^y-6, 7, 8, KCI-5H— v/^ci^T"^ [c] t:° 

25 ^iit^ij 1 - 5-dV^fci7 -3— Ky^/l'- 8 -;r=3ry- 5, 6, 7, 8 -7" b 
7 t Kci dry y i^— 7 -ji&yv;^?:/^^^/^^^^^-?^/^^^-^*? !? ic_h|B4 tf^fc-ft;-^ 

IHNMR (3 0 OMH z, CDC13) 6:1. 22 (3H, t, J = 7. 1 
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Hz), 2. 15 — 2. 22 (IH. m), 2. 28 — 2. 37 (IH, m), 
2. 87 — 3. 14 (5H, m) , 4. 11 (2H, q, J = 7. IHz) , 7. 
52 (IH, d, J = 5. OHz), 8. 57 (IH, s), 8. 63 (IH, 
d, J = 5. OHz) 
5 ESI -MS Found : ra./ z 2 34.2 [M+H] + 

5-;j-=¥y-6. 7. 8. 9-7^ Kp-5H-v-^p^^^ [b] b:°yv? 

>'— 7 —:fyjv^:y^::r.'^jv=^:^y^jv(DM^ 

1) 7, 8-e^t Ki3-6H-^y D :/-5-:^:/ 

10 ^^#ffl^T> 1, 3-\y^X2^^^^J:^lyll. 2 g O^^riXW^'S 0 mL^ 
?^tc:^a>'T>V7''t: K-r h^^^/^T-feiS?— /V2 4mL*5 j;t;?S^^Ti^^=!j7ix 

7. 7 1 g<^|i«^P;t. 7^^-v;^>?-i}^7k5^St^^Si9#ttfcai5ln}^*PW^^ 
1 6 0°C(C-C1 8^r^m^UfCo ^iS?^^^tiL^-e?^^^. ^^^^£EW 
*uyh(JD*>7K^AD;t^ t2 t3;j>/VA-ettl±ib^ ^ n cI/i^/V'i^ji%^^P:fe:^7K"e^5fe#• 
^f/^A^n-v — (^aasj^/l^A/y iJ^y— yl-=9 7/3) IdT^^lt^ 
M UftS-fb-^^l 2 . 2 1 g ^#fCo 

2) 5 -:^-^y-5, 6, 7, 8 — h 7 t ^y !) 6 

20 Mit^lll - 3-CfflV^fc6, 7-i^t: Kn-5H-=3ry y 1 -:^:/©ft^o?) 

3) 6-3— Ky^/V'-5-;^-=¥y-5, 6, 7, 8 — 7^ h ^ t Kn^y J) 

25 M3t«SJl-4-e^VNfc8-^^y-5, 6, 7, 8 — X h ^ t Fn^ry y ^- 

4) 5-:*-^y-6, 7, 8, 9 -7" h^\^ Y^^^- 5H-iy^ ^^^^ [b] f 
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^^itMl -5T'^V^fc7 — 3— K^f^/^-8-;^^y-5, 6, 7, 8-Th 



10 



15 



20 



25 



IHNMR (3 0 OMHz, CDC13) 6:1. 23 (3H, t, J = 7. 1 
Hz), 2. 21-2. 36 (2H, m), 2. 92-3. 30 (5H, m). 
4. 13 (2H, q, J = 7. IHz), 7. 27-7. 31 (IH, m), 8. 
03-8. 06 (IH. m) , 8. 62-8. 64 (IH, m) 
ESI -MS Found : m/ z 2 3 4.1 [M+H] + 



115 



4 - o - h y y -Jl^ • 1 ^m&<DM^ 

1) 1 — <i^V/l'-4-o- h y/k- 1. 2, 3, 6-7^b^t: Ki^tf y 

S^Tx 2-^n^ b/U^>'l 2mL<Dx h^t KnT'^^'lOOmL 
7 8'Ct^-Cl. 5 0Mn->^9^/^y -dri?->'^|^7 5mL^M 

Tb. -7 8t)}ciT3 0:$^^«sufco si;£:^^tci -^^^i;?/^-4-f^y K^i 



8. 5mLC07^ h7 t Kn^^^^'S OmL 



^^JEEW* a 1 — 4 - o - h y V 



V^Mit^^ 2 4. 7 g ^ 



2) 4-0- h y/wt°^y 



±IE 1 -e^fc-fk-^^? 2 4 . 7 gc^^tj'/— yl^S 0 0mL-7j^7 5mL^?^}C:¥ 
6. 0mL*5j;TJ«l 0 yov/'?^ i^l^ A-^^M^ 1 2. 0 g ^M^foUPx.. 
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10 



15 



IHNMR (2 0 OMHz, CDC13) 5:1. 59-1. 79 (4H, m), 
2. 35 (3H. s), 2. 70-2. 83 (3H, m), 3. 17-3. 23 
(2H, m) , 7. 0 9 — 7. 2 6 (4H, m) 
ESI— MS Found rm/z 176. 2 [M+H] -l- 
ife^ll 1 ~ 4 

(7S*. 9S*) -7— i4-o-hVJ^}^^Vi^:y-l--(/^:^^^^) -6, 



7 . 8 . y —y h :7 c h p 
l^-^yv®?:^. (7R*, 


9 R*) - 7 - 


■^xp* LDj cvv^ — » — >^ — 

(4-0- h yywfc'^y v^:/- 1 


- 6 . 7 . 8 . 


9-7"h^t: Kn-5H-v^iJ'ci^>^i5? [b] tr^i^ 


i/— 9 — /I' • 1 ^^-'f'/V 


(7S. 


9R) -7- (4-0- h y/Vt'^y 




6. 7. 8. 9 


-■T^h^t Ko — 5H-v':J^n^>^;^i' 


[bl t:°y v=>'-9-:^-— 


yi^ • 1 y-^ji-^ 


J^*5j;tJ« (7R, 9S) -7- (4- 


o- h]}/>if^V v^^- 1 




— 6, 7. 8. 9-7^h7tKt3-5 



20 



25 



H-i^i^p^T'^ [b] fc:°!J-^^>--9-:^— /V- • 1 

1) 7- (4-0- hy/Hl°^y i^>'-l— -5, 6, 7, 8—7^ 

hJ\^}^uiy^^u^:f^ [b] fy v^:x- 9 

^^#ffl^T. 1 -e#fe'fb'^#) 1 9 9 m g v?;^=3r'y-^ 1 . 5 m 

}C6Nig^3. 5mL^;!jPx.l 1 0'C{3:T2. 5 Bf r^t»# bfCo -K/ISIS^^M* 

-6, 7. 8, 9-X b7t Kn-5H-i^^n^:7'iJ' [b] fy-:^>'-7-;^ 
^m#ffl^T> m^tlfcit-^mo t° y 5 . 0 m L^^^lcMit^J 5 tf^fc 4 

« 

-o- h y/Vf-^y i/^^ • l:^@?i^l 2 7m g:fe J; t^l -315^71^-3- (3' — 
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1 4 2 m g tr#'feT^/l':7 T ^ i U-C#fCo 

2) (7RS, 9RS) -7- ( 4 - o - b y /l^l^^ P i^^-- 1 ^/^) 
-6, 7, 8, 9-7" h^t Kci-5H-v/i5^ci--7"i5^ [b] t" y v^:/- 9 
—/V^JitJ^ (7RS, 9SR) -7- (4-o- b y/l^fc'-^y v^^'-l — 
10 -6, 7, 8. 9-v" h^t Kn-5H-v'iJ'a^:7".i5^ [b] fc'yi^^- 

^^#ia^T> ±fB 1 X-mtcit^% 1 4 2 m g b ^ t Ka 77 >^4 . 0 m 

iJ' / — /l'= 9 5 / 5 ) T'^il^ML'T (7RS, 9RS) -7- (4-o- 
b yyHf^y v'V- 1 — ^/V^^/W -6, 7, 8, 9 — 7" b7 t Ki3- 5H — 
iyi5^ n^7°i5' [b] fy v^:x-9— ;r'->'l'2 2. .9mg^il-feT^/V7T^i: b 
20 *5j;t/ (7RS, 9 SR) -7- (4-0- by/H:°^y T/Vp^ 

^/V) -6, 7, 8, 9-7 h7fc Kn-5H-i^:J^D^7'i5' [b] ifV^J^l^— 
9 12. 9 m g r ^ U"C#fCo 

(7RS, 9RS) 

IHNMR (3 0 OMHz, CDC13) 6:0. 86-0. 95 (IH, m), 
25 1. 06-1. 22 (IH, m) , 1. 65-1. 84 (4H, m) , 2. 0 
2-2. 20 (6H, m), 2. 35 (3H, s), 2. 35 — 2. 42 (IH, 
m), 2. 67-2. 81 (3H, m), 2. 99 — 3. 03 (2H, m), 4. 
77-4. 82 (IH, m) 5. 99 (IH. brs), 7. 08-7. 28 
(5H, m), 7. 44-7. 47 (IH, m) , 8. 36-8. 39 (IH, 
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m) 

ESI — M S Found: m/ z 351.3 [M+H] + 
(7RS, 9 SR) #: 

IHNMR (3 0 OMHz, CDC13) 6:1. 58-1. 87 (7H, m), 
5 2. 0 3-2. 16 (4H. m), 2. 34 (3H, s), 2. 53-2. 75 

(4H. m) , 2. 8 4-2. 8 9 ( 1 H, m) , 3. 0 0-3. 0 7 ( 2 H, 
m), 4. 93-4. 97 (IH. m) 5. 75 (IH, brs). 7. 07- 
7. 28 (5H, m), 7. 43-7. 46 (IH, m), 8. 35-8. 37 

(IH, m) 

10 ESI— MS Found:m/z 351. 4 [M+H] .+ 

3) (7S*, 9 3*) -7- (4- o- h y/^t°-<y i^^- 1 — f/'l^T^f^/l^) 
-6, 7, 8, 9-7^ b^t Kn-5H-->':J^i3'^-7'i5' [b] if V i^l^— 9 

-/k- 1 y-^ /i^m^is xxj^ (7R*. 9R*) -7- (4- o- b y/ni'-^y s;^ 

1 -6, 7, 8, 9— r h7 t Kn- 5H-iX^o^7'j5' [ 

15 b] v':/— 9 — • 1 :7-^7U'^:^ 

±|S2-e#fc (7RS, 9RS) #:2 2. 9 m g ^^^^14;^ (tJ^V "fe/^ 
th^CHRALCEL OD;^;^i». 2 c m X 2 5 c m ; O . l%^^^^/^7'^ 
^-^ yiT'ci tVl'T/^^i— 9/1 ; ^5551 15mL/min) "C 

^^^fijb. :$tefTliJ:^ (i^i^Btra : 12. 1^) (7 8*, 9 S *) - 

20 7- (4-0- h !;/^t°-<y v^i/- 1 -f'/l^^^^/W -6, 7, 8, 9-7"h^ 
t KT3-5H— iX^^n^:/;? [b] t° P i^^iX- 9 /l^ 7 . 9mg^MfeT-=e 
^i^yr^^tvx, ^W:^ mW^m : 14. 8^) IH (7R*, 9R*) 

^8. Omg^ig-feT^y^^r^^i: UT#fCo (M#{*7(ePS-T?foSfc4e). IMl: 
±. -:;^^7S*, 9S*^<i!. {te^7R*, 9R*^i:Ufc„ ) 

mmmi(D^h-^^ (7s*, 9s*) #: 

IHNMR. E S I -MS{47ir^^i:lRlCo 
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mMm2<Dit^^ (7R*, 9R*) 
IHNMR. ES I -MSf*7-fe5#:il^Co 

4) (7S, 9R) -7- (4-0 - h y/H::°^y v^:/- 1 — Ol^P^^M -6. 
7, 8, 9— 5^ f7 t Fn-5H--^^ t3^7°^ [b] f y v^>'- 9 • 
5 1 7-v/V^|g*5it;« (7R, 9S) -7- (4 - o - b P /Vt'^y v'^^- 1 — T 
/V;^^/!^) -6, 7, 8, 9-7^ t Kn-5H-;Xi5'i3---:/jJ? [b] t'Uv^ 
V— 9 — /l^ • 1 "^-^/V^^ 

_htfi2-I?#fci (7RS, 9RS)#:i2. 9 m g ^3fe^S'l4:^ ^ A 
tt^CHRALCEL Oiy:t>7J^. 2cmX25cm;0. 1 %v^3:5^/^T 5: 
10 y:7° a tVVT>'^=i—/U= 9/1 ; gfEJi 1.5mL/m i n) 

^^5).fijb/5fe=ffjii:5> (i^i^^P^ : 11. 8^) (7S, 9R) -7- 

(4-o-hy/Vt'*^y i^^'— l-^/Vp^^^/^) -6. 7, 8, 9— rh^tK 
P-SH-iX:?^ a-^::/^? [b] v^>'- 9 ^^4. 5mg^ii-feT^/V 
7T^i:bT> (i^i^BtM : 19. 3:9-) J5>^b. 1^ (7R, 9S) ^4. 

MMM 3 (Dit^m ( 7 S, 9 R) 
20 IHNMR, E S I — MS{±7-fe^f*:^I^Co 
MMm 4 (Dit-^m ( 7 R, 9 S) #: 
IHNMR, E S I -MS{4^-ir 5;^<i:I^Co 

(7R*. 9R*) -7- (4- o - h U/l-b'^y >^^^- 1 — f/V-y5^/l^) -6. 
25 7. 8. - 9-7^ h7t: Kp-5H-->'^p^7'^ fcl b° U - 9 - - 

1) 7- (4- o- b y/^t:°-<y v^^-- 1 -;;i7/V3!}?=/W) -5. 6, 7, 8 -x 
h^fc Kni^^a^>^^ Cc] fy i^>'-9-;t-:^ 
IIW!ll~4-l-t?^V^/c9-;e-=3ry-6, 7, 8, 9— rb^tKo-SH 
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2) (7RS, 9RS) -7- (4 - o - /V^f^ U 1 — Y/^P^ =5^/^) 
5 -6, 7, 8, 9 -X h^t Kn-5H-v^i^t3^:7"i5^ [c] t:° U v':/— 9 

^ifeM 1 ~ 4 — 2 Tfffi V>fci 7- (4 — o— /Ptf^ V -Jl^— 1 - /l^:^ :=-/l' 
) -5, 6, 7, 8-7^ h7 t Kt2v'^u^:7'i$^ [b] t° U v^i^- 9 -;^>-Of^ 
t> 9 l:: JilS 1 flr^ V ^ 5 {$;5>«IIJfeM 1 ~ 4 - 2 <t <t <o 

1 HNMR (3 0 0 MH z, CDC13) 6:0. 94-1. 10 (IH, m), 
1. 40-1. 51 (IH, m), 1. 71 — 1. 88 (4H, m), 2. 0 
6-2. 2. 34 (7H, m), 2. 34 (3H, s), 2. 62 — 2. 87 
(3H, m), 2. 99-3. 06 (2H, m), 5. 01 (IH, d, J = 9. 
15 6Hz), 7. 00 (IH, d, J=4. 9Hz), 7. 07-7. 26 (4H, 
m), 8. 38 (IH, d, J=4. 7Hz), 8. 77 (IH, s) 
ESI —MS Found : m/z 351. 3 [M+H] + 

3) (7R*, 9R*) -7- (4-0- hP/Wtf^y V?:/- 1 — T/W^^yW) 
-6, 7, 8, 9— 7^ h^t. Kn-5H— VtJ^P^T'i?' [c] Ifyv^i^- 9— ;r 

20 • 1 

±IB2-e#fc7"fe^#:8 6. 2 m g ^ A (tJ^-f •feyV^±S^CHR A 

LCEL OD:^7^A, 2cmX25cm;0. 1 % v'^^/WT 5 V, ^dri^^^ 

yya tf/l'T/Vn— 6/4 ; iJigji 1 5 mL/^m i n) -e^^:$^#J U> 
5fe=fT®^ (i^^B#W : 6 . 5:$^) ;5^e>^ (73*. 9S*)-7-(4-o-h 
25 y/Vt'^y i^^^- 1 — - 6, 7, 8, 9 -7^ h ^ t - 5 H — 
^ti^Zf^ [c] tf y v^i^- 9 -:*-'-/H O. 1 mg triSI-feT^/^:7T^^ UTs 
(^itB#K : 15. 0^) m (7R*, 9R*) #:2 8. 6 m g ^ 
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#6>tbfc (7R*, 9R*) ^ n c2 7}n/^a*5 iJ? 

IHNMR. ESI-MSfi7-fe:5#:i:I^Do 

5 MMM 6 

(5S*. 7R*) —7— (4- o — HJ/I^t:°-<y v^:^— 1 --Y/I^^^/W-) —6. 
7. 8. 9— Kp-5H-->:^p^7°^ [c] b° y - 5 - ;<^— yV- - 

1) 7- (4-0- h yyWt'^y 1 -6, 7, 8, 9-7^ 

10 b^t Knv'^n^7°i5^ [c] t° y v^^'- 5 

^^i^!Jl~4-l-effiV^fc9-;^-=ary-6, 7, 8, 9-7" h7 t Kci- 5H 

^3J3-e#fc-fb-a-^^.^v^-5{a*>{illWii i~4- 1 ,hi^#<^::^fel^<i: t)S^&^fT 

15 2) (5S*, 7R*) -7- (4-0- hy/Wtf^y i^^-1 — I'/^T^^/V) 
— 6, 7, 8, 9-7" h^t Kn— 5H— v^rJ^n^r/tJ? [c] t" y v^>'— 5 — 

MMM 1 ~ 4 — 2 Tr^V^fc 7— (4 — o-hy /Vk"^ y v'i^— 1 — :^7>'k/}<::^yV 
) -5, 6. 7, 8-7" h7t Kt3>X^t2^>^^ [b] }:^]} Z^l^—9-:t:y(Dj^ 

20 ;b «9 {-±12 1 xnt^it-^^^m V ^ -5 1 ~ 4 - 2 ^ l^#<^:fe-fe{^: J; 9 

SJ^?^=ffV>s 7- (4-0- h y /l^f^y >^:x- 1 — ryVp<5^7P') -6, 7, 8, 
9— 7" h^t: Kn- 5H-v^i^i3^7"i5^ [c] t" y i^V- 5 — yV'^^14^*:(D 

±15^-8-^4 9. 7mg (iJ^-f-fe/l-tt^CHRALPAK 
25 AS;!&^A, 2 cmX 2 5 cm ; 0. 1 %i^^^/^T ^ ^^f->'/'l' y 
tVVT/V3— /V=9/l 1 5mL/mi n) "C^ilb^ :$fe^f®^ 

^FbI : 14. 0:9-) ;6^b2a^Ov?T;^7"w;r-^— ^•a-^^> ^jS^^ (i^i^B#rHi 

:20. 2^) (5R*, 7 S *) - 7 - (4 - o - h y /^f-S y i;?>'- 

1— -6, 7, 8, 9-7" h^fc Kn-5H-v^:J^n^:7°i5^ [c] 
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:2 5. B^) li^h. n S*, 7S*)#:iO. 3 m g ^MfeT^y^:7 7 j< 

OD;i&^i^. 2 cmX 2 5 cm ; 0. 1 %v>Ji9^/l^T ^ y ^ci 

0#r^ : 12. li^) jO^^js (5S*, 7R*) #:2. 7 m g t 
;^iU-C. (i^itWI : 14. 95)-) 1^ (5R*, 7R*) 7 . 

2 m g ^il^T*/^:7 r ^ ^ bX^fco (^-fb-a-^JJiTl^iHl^-efeSfcie). M-b 

#>«r^Sr. 5R*, 7S*^. 5S*, 7 S 5S*, 7R*#:. 5R*. 7R*#: 
10 t LtCo ) 

#btl.fc (5S*, 7R*) W-iC^^J^^<Dy-^/]^^^ ^ nu:^jUM,i6XXl^ ^ 

IHNMR (3 0 OMHz, CDC13) 6:1. 25 — 1. 34 (3H, m), 
15 1. 55-2. 42 (11 H, m), 2. 34 (3H, s), 2. 6 9- 2. 8 
9 (2H, m), 3. 00—3. 09 (3H. m), 4. 96 (IH, dd, J 
= 1. 8, 8. OHz), 7. 07 — 7. 28 (5H, m), 8. 33 (IH, 
s) , 8. 42 (IH. d, J=4. 9Hz) 
ESI —MS Found : m/ z 351.3 [M+H] + 
20 ^MM 7 

(5R*. 7R*) -7- (4 - o - h y /Vb'-^y v^>^- 1 — -6. 
7. 8. 9-7^ h^t: Kp-5H-':x^p^7°^ Cb] b° y •i;?^'- 5 -;^— /V ♦ 

1) 7- (4-0- M;/vt°-<y i;?:/-l-;^;/^;iK:^/^) -6, 7, 8, 9-7" 

25 h7t Kov^iJ^n^l/iJ? [b] i^>-5-:^iy 

llife^!]l~4- l-e^V^fc9-:^=3f y-6, 7, 8, 9 — 7^ h ^ t - 5 H 



I 
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2) 7- i4-o-h])J^\f^VZ^^^-l-^'^>^^^^) -6, 7, 8, 9—7^ 
h^t Kn-5H-i/^n^r?°i? [b] t" y ;x - 5 - /V 

^Jg^iJ 1-4-2 T'^V^fc 7- (4-o-hy /Vb:°-<y v'V- 1 -:^;/^/J?;^/V 
) -5, 6, 7, 8-7" b7t KdiXiJ^ ci^T't^' [b] tf y >?i/-9-;^-i/©'ft 

ft 

IHNMR (3 0 OMHz, CDC13) 5:1. 02 — 1. 22 (IH. m), 
1. 3 2- 1. 4 3 (IH, m) . 1. 7 0- 1. 8 6 (4H, m) , 2 . 0 
1-2. 2. 34 (8H. m). 2. 34 (3H, s), 2. 65-2. 76 
10 (IH. m) . 2. 8 6-3. 0 6 ( 3 H, m) , 3. 13-3. 2 0 ( 1 H, 
m) , 4. 96 (IH, d, J = 10. 4Hz) , 7. 0 7-7. 2 6 (5H, 
m), 7. 89-7. 92 (IH, m). 8. 32 — 8: 34 (IH, m) 
ESI —MS Found : xaX z 351.3 [M+H] + 

3) (5R*. 7R*) -7- (4-0- hy/l^t'^y v?:/-l— r/l';^^>'l') 
15 -6, 7, 8, 9-7" h7t Kn-5H-->iJ^c^:7"i? [b] t" y v^:/- 5 

_btB2-e#fc7-fe5^1 9 3 m g 7 A {^^ ±M±MCHRAI. 

CEL OD;ii7^A, 2cmX25cm;0. l%i^:i^'^Jl^T ^^"^^X 
^ y:7"n fcr/VTyV=i— 71^=8/2 ; dSiS ISmLy^min) -C^fe^^^Jb^ :$fe 
20 tT®:$> (iJ^i^Npffi : 10. li^) (5S*, 7S*) -7- (4-o-h 

y /H:°^y 1 — f/^T^^/V-) —6, 7, 8, 9-7" h7 t Ki3— 5H — 

^p^^ijr [b] t°y 5 — /V9 1 . lingil:tl#.T^/v:7r^i: bT. 

(^^^Btr^^ : 18. 1:9-) i)^^. m (5R*, 7R*) ^*:8 3. 7 m g ^ 

25 *, 7S*i^t. m:^^5R*. 7R*|^^bfCo ) 

#^tl//c (5R*, 7R*) ^Ij:^^/V'©:7-v'/^^, ^ x:i\:i:^/UJ>.idXZJP?^ ^ 

IHNMR, E S I -MS^^-fe^^^^mC'e&So 
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(7-R*) -7- (4- o - hP/Vtf^i; 1 — ^/V^^/l^) -6, 7, 8. 

9-7^ K Kp- 5H — v-^ rb1 fcryv^>^- 1 7^/W^^(^i^3t 

HJg-fiRI 7 -e#fc'fk-a'i^ 18. 2mg0^i?y —/V 4 . 0 m L^^gtC 2 0 %7K^ 
5 -fb^^ 7 V? ^7 -rn^MB 28mgjoJ;TJ«10 ^ ^ -/^^»?S^IlW^ 

10 (j^ n /V= 9/1) -e:^^)WMU-t; (7R*) -7- ( 

4-0 — hy/Vfc'^y v^^'-l — T/^^^/l^) —6, 7, 8, 9-7^h7fcKi=i 
-5H-iy^n^Zf^ [b] \i'Vi^>5. lmg^M-feT^>'V:7 7';^ir UT#fCo 

15 MM i-iMMT ^>^m^^ xn o fco 

IHNMR (3 O OMHz, CDC13) 6:1. 03-1. 26 (2H, m), 
1. 64-2. 18 (11 H, m), 2. 34 (3H. s), 2. 67-2. 8 
3 (3H, m) , 2. 9 7-3. 17 (4H, m) , 7. 0 1 — 7. 21 (4H, 
m) . 7 . 2 6-7.2 8 ( 1 H, m) , 7 . 3 6 — 7. 40 ( 1 H, m) , 8 . 
20 2 9 — 8. 3 1 (1 H, m) 

ESI —MS Found : m/' z 3 3 5.3 [M+H] + 

(7R. 9S) — hyi^j^v— 4— ;^yi^/}^:^^— 9— ( t e r t — :/5^>>v-:^><5^/i^ 

-6. 7. 8. 9 -7^ h 7 t: Kp - 5 H-'>:^ P^T'^ Cb] 
25 t:°y v'iX- 7 — ^/Vp<^yl--j:^^7^/V^D^ (7S. 9 R) — 4 — 

V^- 9 - ( t e r t —^^Jl^i^^t - 6 . 7 . 8 . 9 -T 

■ h7b Kp- 5H-iX^ p^:^^ [b] ifV 7 —-^ y^^^/^^y^y'/^(DM 

it 

1) (7RS. 9SR) -9-1:: KP^iX-6, 7, 8, 9-7^b7tKP-5 
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Mat^J 1 - 4 -e#it'fli'^#> 1 3 . 74 g ihV y::^=^/^'^^^y^^'^:t^->\^t 
(Dm^^m <D h/\^^>2 5 0 m^m^ 1 3 0 t:^3:T*P^.jil^5^DT^ 7\^^it hV-n 
-•7''^/P;^Xl 3. 5mL*5a;U^V-4 0 (1, 1 ' — T^i^^:^ (^^^^^a^ari^ 
5 :x) - 1 b y /V-) 9 3 6mg(^ b/V3i>'5 OmL^^^^iJ/^fi-foJ^T 

— /i'= loo/'l~lO/'l) t3:T:9-^*ti^ X^mm^t^m 1 . 5 6 g ^Hfe^S*^ 

10 #I^b-C#fCo 

2) (7RS, 9SR) -9- ( t e r t — 7'^/l'V^7« ^/^i^^— /V:^=^ i^) — 
6, 7, 8, 9-x b7t Kia-SH-i^^n^:^^ [b] l^V i^l^- 7 -:iJ/i^ 

_blEl -e#yj:T/V3— /H. 5 5 g . -< 5 y /H . 3 5 g <^N, N-i>^ 
15 K3 0mL^'^^7k?n ■^<^^'^l^t- t e r t -zf^/Ui^y^^ 

xx-^Y^=7y (-^=¥1^^/'g^^^5=■>'^=2 0/l~5/'l) i^:-C:5>ilM^b 

mmwi.'^m i . 9 9 g ^gj^Mfe?s;yt#j<b b-c#fco 

20 3) (7RS, 9SR) -9— ( t e r t -^^^^yVv^p^^/^iX^^/^;*-^'^) — 
6, 7, 8, 9-7^b9t Ko-SH-ix^J^ci^T'iJ' [b] fy i^^^'- 7 

:x— 1 

±15 2 T?#fc;i^<^ 1 . 9 9 gO-r t Kn 7^ V4 0 mL^^TK^&b, 

^(^^l^{^:7K*'fby 5^!^i^T/v5:— i>iN4 3 2mg^;!jp;t. ^ia-e3 0^js#b 

25 /c„ K^^mcWB.-r h y ^7-^ • l 0 7j<;fnife4. 3 2 g ^^~>»-f-oiB;t. 

bfdo h y A 8 . e 4 g ^apx.> ^mt? 2 b 

« 

dei^>'/S^^j^g^/^= 2 / 1 ~ 1 / 1 ) T'*t^ b^JH^fb-^^ 1 . 6 5 g ^^-fe^fi 
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4) (7R, 9S) - h/i-^>-4—:^/U:^^^m-9— i t e r t -Zff-Jl-i^^ 
'f-/Vi/=7=^jV:^^i^) —6, 7, 8. 9 — 7^ h ^ t Fn — 5 H- n^:/^ 
[b] 7 — r/l'P«9^/^^;^7^/l'&TJ« (7S, 9R) -hyV'ai:x-4 — 

:^;V^l^^—9— (t e r t — 7'^/^e^p«'5^/^v'^c^y^;e-dri:^) —6, 7, 8, 
5 9-7^ h7 t Kt2 — 5H — v^^n--^:7'iJ' [b] f y i^^'- 7 — ^/l^^ ^/l^^;^-?^ 

±12 3 -e^fc^bi-a-^ 1 . 6 5g. 4-v^p<^/l-T5 y i^:^6 5 6mg, h 

p - ^/^al>';^/^7}^c:^y^^ n y K2. 0 5 g^*0;ts ^fi.-e^^^^ UfCo 

^St4;:?7 7i>. (iJ^V-fe/l'tt^CH I RALCEL O'DtlvJ^^ 2cmX25c 

m;0. i%v^^^/vT5:/. ^^f-^/^r y:/nx"?y— /V=9 5/5) tcr^ 
15 ^5>fiju 5fefTM^ (#i^B#r^ : 12. 0^) t^ib (7S, 9 R) - ^/^a^^^- 
4 -;^/V'>J>:x^— 9 — ( t e r t -:y'^y'Vv^y 9^/l'i/7^/l':*-=^^^) —6, 7, 
8. 9-7" h7t Kn-5H-iyi5^t3^:7"iJ^ [b] t''yv^i/-7 — f/py^^/l^oi 
^7"/H. 0 3 g bT. (^f:#B#r^ : 18. Oi^) t^hWi 

(7R, 9S)#:i. 03g t bT#fCo (^'fb-^i^f^imaic^^^at 

20 0il7{C|B^uyc:^^-a-^tc:J; iJ^c^ilfe^y-iBS^^^b^Co ) 
Mfm^ (7S, 9R) 

iS^i^^rae. 2:9- i5^-f-fe/V%fcMCHRALCCE l od:;& 

0. 4 6 c mX 2 5 c m ; 0. 1 %v^3i^/VT ^ >-> ^^l?-^'/'-^ y 
l:VVT/V=i— /V'= 9/ 1 ; ?5Sc31 ImL/m in) 
25 IHNMR (3 0 OMHz, CDC 1 3) 5:0. 0 1 (3H, s) , 0. 3 2 
(3H, s). 1. 10 (9H, s), 1. 43 (IH, m), 1. 71 (IH, 
t, J = 13. 2Hz), 2. 28 (2H, m), 2. 72 (3H, s), 2. 
81 (IH. m), 2. 93 (IH, m), 3. 60 (IH, t, J = 12. 9 
Hz), 4. 15 (2H, m), 5. 32 (IH, d, J = 6. 6Hz), 7. 
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34 (IH, dd, J=4. 8, 7. 4Hz). 7. 62 (3H, m), 8. 0 
5 (IH, d, J = 8. 2Hz) , 8. 55 (IH, d, J = 4. 6Hz) 
ESI —MS Found : m/' z 4 6 2 [M+H] + 
milf5> (7R, 9 S) 

^WmmiO. Oj^ Ofc^Stt;^^^^. i5^^-fe7H±MCHRALCCEL OD 
^9J^^ 0. 4 6 cmX 2 5 cm ; 0. 1 %>^:r^^/^T 5 i^, V 
n tV^T/l'=i'— /V= 9/ 1 ; ^J^a^ ImL/min) 
IHNMR, ESI-MSf* (7 8, 9 R) #:<^|rICo 

7 

10 (7R. 9S) - h/l^J^>'-4-;^/V^:^M-9- (t e r t -^'^^/Vi^p^^/V- 
i/^^/U;^:3i^^>^) -6. 7. 8. 9-7" b^t: Kp-5H-->'^p^7'^ Cb] 

1) (s) -4— ryT'ptvv-s- (4-^:/7^y-i'>'v) -:^^1^y'y v^v- 

15 (S) -4-^y:/^t:V^-:^-^i^y'y v':>^-2-:^;xi 0 8 g<^7^ h^t K 
0:77:^2 K7-rT'l';^|!&tC-C- 7 O^tCji&SPb. 2. 6 6M n-^?' 

— •=¥1^i^^^^3 4 SmL^iPx:. SJS:?^^-7 o°c-e3 o^mw 

2) (S) —3- C (2R) -2— ^>'^^ndrixy5^/V-4— ^>'7"y-l'^l^] — 

4 — f y :/n tV^-:;d-^i^y y i^^^— 2 —^l^ 

±iB 1 -e#rca^^i^<D v'ij' a 13 p< ^ >- 1 Lmm^ 5 'Cfc^^sp uv^-y y 

25 /VT$:/1 6 OmL. *3 J:t;« 1 MM-fb^^^ ^/-i^iJ' ^ 9 2 0 mL 
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3) (R) —2—^l^i^n^i^:;i'^/i^—4—^lyTl^:^/^^>'^ 

'fby^lJ'AlTKfn^)? 0 g. 3 0%iim'fb7K*7K3 3 OmL^WI^PXLfCo ±:1B 
5 2 -C#fcfi.±^«^^-7^ b7tKPt:7^^1L, 7K50 0 mL l^l^^fbfc^^^F^ 

hi; "^/A 5 3 0 g <D7X^?^*5 J; tJ?^^7K*-:f- M;i>A210g OTK^^^^jlfi^feJSJP 

M^^ifeJEHibSa'Tb-^i^^Mfe^fit^t'fb'^i^t bx 1 5 8 g#fCo 

4) (S) — 2— ^>':?n:3rv^^^/V— 4— ^i^v^i^— 1 — /V 

±|B 3 -C'Wfc'fb'^i^ 1 5 7 g ^N, N- i/^ ^^/^tJn/I^AT 5 K 1 . 5 L 

b7lc?^TO*P b:rco r (DmmK 1 , 1 ' -;«;/W'Ji<^7Wv^^ ^ i 4 o g ^ 

15 MK.^mm^7mT 3 0 ^mmW bfc„ 7lc^'fl:;/J> b y ^> A 5 4 g c^tK^^K 

mmit^i^^M-^mmt b-ci 1 4 g#fco 

20 5) (R) — 2 — 3— Kp« ^7^-4— ^:/-7^^n=¥i/p<^/^^>'-^i/ 

±15 4 -e^fcfb-^i^ 94g<^xb^kKn:77^^2. 5 L^^7Kmi--C?s&4P 
h y^5^7WT5: ^'l 2 8m L. p{ iJ^^-i^/^Jj^^/l^iJ^ n y K4 2. 7mL^F^ 
Ml 0^£ATt^i*:-fe?'^>5Sfe^|];tf::o SiS;^g^lr7lc?&T3 0:9-P^jt#bfc^> 7X^*P 

25 ^ 1 N^^MT' 2 t&fB^^TK^-:^- b y A7»^g-e 2 IS, :t&?p 

:^:a7j<-esfe?tb. 07(c«m":^hy !>i^-e^iSbfco mm^m&m^i^. m^tit^ 

U^^^^T± h ^ 6 0 0 m L tc:^^ bfeo i (^^^^{--^^7K^■^ b y 7 . 
7g. S^it-rhV ^J>>3 4 5 s^Mx.Mm.T. 2Bmm>^VtCo T^h^'^^ 

jEM*bfc^. -«-=¥-y-^4sj;i;?7jc(cLj;i9 53-?^^f^trtTofc„ ^mm^mn^k^ 
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1 3 4 g ^m-^f^'^^t l^X^fto 
5) 3_ [ (R) — 3 — -O'v^adrv^pJ^^yl'— 5 — ^=^^ir:=^/W] — 2— >^'n^t° 

5 2, 2, 6, 6-7^ h^T^^/l't:"-^]; v'^^S 2inL©x b^t Kti:7^i/6 0 
0mL<^^¥^^-7 0'C(J:?^*PU2. 6 6M n-':f^Jl^}}'^P-^-^^-^>'^ 
?^ 7 8 m L ?:JP X 0 T-#?a Ufc„ 15 ^mmW^. WXJ^- 7 0 "C* "t??^*!] b 
DMPU48. 5mL^;!jP;tfc„ ^^S?^{C2-yci^-3-t''=iy :/3 2. 7g 
Ot^ k Kn77>'^?^2 0 OmLSr- 7 Ot:T^)Px.> 3 O^m^WVtCo ± 
10 IBS) -e#fc 3— K#:3 0 g(D-7^ h^t Ko:7^ >'2 0 Om.L^?S^F^?E:dS— 6 

/ 1 ) xmm ^M-fk-^^i 2 1 . 0 g ^^^^.tftJtfei^ ^ b-c»fc„ 

7) (R) -7— ^i^v^P'=¥iX7«^/'V-9-p<^l^>'-6. 7. 8, 9--7^h^ 

±1B 6 xntcit^m 2 1. 0 g ^N, N- v'^ 9^/V7j>/VAT $ K 1 . 2 L tCj^ 
20 ^^U h y :3i5^/WT ^ 4 0 . 4mL. g^M-''^^ 1 . 3 0g, 1, 3 - If 

/y'tiy<Zy'3. 60gtr*Px.H ct^^S-^i^^ l 3 CCT*!- 

25 0 / 1 ~ 3 / 1 ) T-^i^ l^mM'lh'^m 13. 0 g ^1i,#.?ftiyti^ UT#fc„ 

8) (R)-7-(tert -•:f^/\^i^p^ ^/l'iX7=->'^:^^i^^ ^/'W - 5 , 6 , 
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10 b> 5;i5^V'— ^1^4. 2 3g, t e r t -y^9^/^i^p{^/Vi^.ciniX^>"9. 3 6 

15 9) (7R. 9S) —7-ii}^u^-ypi^/U-6, 7. 8, 9— 7^^^fc:KP — 
5 H-i^iJ' n^^i? Cb3 t:°y v?i^— 9-;^-— /I' 

JilS 8 X^tcit.^^ 10. 2 g / — 3 0 0 m L^I^S: 9 0 "CKM^ b> 

zK^-fb h y >^'^/V;^X2 2. 4mL^AIBN (2, 2' — Ty'tf^^ y:/5^n 
^hy/V) 1. 3 2 g(D h>V3i:/-rc^y— /V (1:1) 3 0 0 m L ilr 

B^i^'rh^}^ pci:77:^4 O OmL, 1 NM^2 0 OmLSriPX-^lfilCT 1 P# 

10) (7R, 9S) -9- (t e I t—y'^/i'-J^^/u-^^^yv^^iy) -6, 

7, 8, 9— T^h^t: Kp-5H-^x^13^>^j? [b] fc° y ^^i^- 7 / — 
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±1S 9 X-^fc^t^^ 4. 0 0 g<DN, N — v'p^ ^/V/i^^l-AT 5 K^?S 10 0m 
L 5 0 5 g . *3 it/ t e r t -y^'^/l'v^p? t3 n >' 9 . 

5 ^{ClT" h7 t KcJ:7^i^2 0 OmL. 7J^5 OmL. 1 N:^^ 5 0 mL ^JP^^S. 

10 11) h/l^^i/— 4-:^/'^jj^>'@? (7R, 9S) —9— (ter t —zf'f-^l^iy';^ 
^}V^y=7=.jV:^sr^^y') —6, 7, 8, 9 — -t^ b ^ t KcJ - 5 H-iXi5^ 

_b|2 1 0 -Clffcfb-^i^ 5 . 4 3 g ^ffiV^T^at^J 6 - 4 i: IH^f^i^^fe-CS/S:^ 

fTV\ ^M-fbi-^^g. 3 0g^#fco ;iO'fb^i^fiHP LC (iJ^^-fe/i^tti^cH 

15 IRALCEL OD:*^A;0. 1 %v?J^^/^T ^ y :7"p t" 

/VT/V=iw-yp= 9/1) J; 9 9 4. 8%e e-Cfeoyto 

i^^t^rmno. 0:9- i$'^-r:fe/^ttMCHRAL C C E L OD 

•)J=7J^. 0. 46cmX25cm;0. 1 %v^J^9^/l'r 5: ^=3E^-y-:x/^ y >^ 
n tryVTyl^a— 9/1 ; ImL/min) 

20 1 HNMR (3 0 0 MH z>CDC13) 6:— 0. 28 (3H, s), 0. 0 
3 (3H, s), 0. 81 (9H, s). 0. 98 — 1. 22 (IH. m), 1. 
39-1. 50 (IH, m), 1. 93 — 2. 06 (IH, m). 2. 42 (3 
H, s), 2. 49-2. 72 (2H, m), 3. 28 — 3. 37 (IH, m), 
3. 82-3. 95 (2H, m), 5. 02 (IH, d, J = 7. 6Hz). 7. 

25 05 (IH, dd, J = 6. 2, 6. 9Hz), 7. 32 (2H, d, J = 8. 
2Hz), 7. 34 (IH, d, J = 6. 9Hz), 7. 77 (2H, d, J = 
8. 2Hz) , 8. 28 (IH, d, J = 6. 2Hz) 
ESI -MS Found :m/^z 4 6 2. 3 [M+H] + 
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r8-Tif-b''>i^ p ra. 2. I'l :t^^-3, 1' (3'H) — ry 

1) 8-Tf-^^^>^^ [3. 2. 1] :t^^:y-3-pt:^ 

M3tV>'2 5 g ^ iJ^ P n J^c/v A 1 0 OmL{3:^j^L.. j}^ u u a noi^ 

5 /l^ 5 0 m L =^;!JPx.. ^?g.}CT 6 ^Kft^ bfco SJ^i^li^^ii^ p« 7 — /l^ 1 0 

2) 3— ;r^y-8-Tif-tf^^i>'pi [3. 2. 1] ^- 8 
^— t e r t — 

10 ±13 1 -e#fca.^J^#) 9 . 0 g^T" b^t Kn:7'7>'2 OnaLlCl^j5?U — ^ 

5 / 1 ) ie:-C^«l*t^ U^S-fb-^ife 8 . 5 g ^M^m^m t U-C#fco 

3) 3-tKn^v'-3— ( 2 - 1: Kn 'Sf ^/v) rzm^/V- 8 -T1f — tf iX 
15 iJ7nC3. 2. 1] ;r:5^i5^V— 8— ;^yV7it:/^— t e r t — y"9^/V^;=^-7"/V 

2->^ci^^:xi;i'/V7'>'W='— /WS. 6 h^t Ynyvl^2 OmLtC^)^ 

- 7 S'CiCTl. 5 SMn-y^^^/V-y 5^!>i^-^=3ri^>'^l^3 4. OniL;!jP 
X.^ 1 0 bfCo ^1 tL{C±|B 2 -^mtcit-km 6. Og<^7"h^t: Ko:7^:/ 

4) y^tr^ [8-T1f-l^':Xi5^P [3. 2. 1] :^:^'^-3, 1' (3' H) — 

25 y^>->^7 7>'] • 

±|B 3 "CWcfb-^^J 4 . 8 g^^ni3 7iN/^A4 OmLfC^^^U^ 4- (i^^ ^ 
/l^r^/) t'yv'^l. 7 6g. h y J^f^-zwr 5: :^ 6 . OmLs p-h/^^:^y^ 
}Vit^:=.jV^ P y K 3 . 0 3 g ^jli^jd/Bx.x ^tat-T 3 0 :$}-pg^#bfCo WL^-WL^ 
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[3. 2. 1] :r^i?-3, 1' (3' H) — < y^l^y^^^^l -8-;i?/k7j? 
t e r t 6 g ^y^t bT#fCo ilB-fb-^^J 

IHNMR (3 0 0MHz, CD30D) 5 : 2. 0 5 — 2. 6 8 (8H, m) , 
3. 65 (IH, m), 4. 11 (2H, s) 5. 06 (2H, s), 7. 
10 1 7 — 7. 3 2 (3H. m) 

ESI —MS Found : m/ z 216.1 [M+H] + 

MMM 9 ~ 1 0 

(7R. 9 S) - 7- T 8 -Tif- If P r3. 2. iT ;r^^-3. 

1' (3' H) -^y^>^y'7^^^1 - 8 -6, 7. 8. 9 — r 
15 h7b: KP-5H-:X^P^7°^[b]l::°y v^^-9-;j— .^l>-:5.tJ^ (7 8. 9 
R) -7- (y^b'P r8-Tif— fcf->^ p [3. 2. l1 :^^t^-3. 1* 

(3' H) y^>">^7^>"1 -8— -6. 7. 8. 9-7^ 
t Kp — 5 H-i^^ P^:?'^ [b ] t:° y v^>-— 9 —:t^yl^(D: 
1) (7RS, 9SR) -7- (;^fP [8-T1f-tr->j>'P [3. 2. 1 ] :^ 

20 ^-$^-3. 1' (3' H) — -< y^;xy:7 7>'] -S—f -9-te 

r t — :/^/^v?p«^/Vi^y /V:^=aei^— 6, 7, 8, 9 -7^ h ^ t Kp - 5 H — 

M-it-fiRJ 6 -T?#fc (7RS, 9SR) — h/l^^:^- 4 -P^/l^^^l^^- 9 — (te 
r t -y^'^/Ui^^i '^)V\/y=-;Vi>r^-y') — 6 , 7 , 8 , 9 —"r b 7 t Kp — 5 
25 H-5/:i^ P^^iS^ [b] t*y 7 — f /l'P«5=-/^^^7^/^7 Omg^U^^jtlRj 

8-eJf#;^c;^lfP [8-Tif-lfi-'^P [3. 2. 1] :^^^-3, 1' (3' 
H) — l'y^:^y7^;x] • 1:^^:^3 3ingON-p«^yVt°P y K:/1 . Om 
L^£fg(C3 •^7{t;■:^ h y !>^l 2 4 m g h y ^f^/wr 5: 0 . 2 lmL^Jl|S^«fe 
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= 19/1) -xii^^wmm. x^mmci^m 4 o m g ^^^n^h ux#yh„ 

5 ESI -MS Found : m/ z 5 0 5. 3 [M + H] + 

2) (7R, 9S) -7- (;^t;°n [ 8 -Tif — If d [3. 2. l] 

iJ'-S, 1' (3' H) — <y^^>^:77>'] -8 r/^P«^/V) -6, 7, 8, 

hvt KP-5H-iX^l3--.7"i5'[b] v?:^- 9 yl^S-tJ^ (7 S, 
9R) —7— [8-T1f-fc"V^a [3: 2. 1] -^i^^—^, 1' 

10 (3' H) — f y-O'^^^^'] - 8 --f/Vp^^/l^) —6, ,7, 8, 9— T^h^ 
t Kn - 5 H — t3^:7"iJ' [ b ] 1:° 1^ v?:^— 9 /t- 

/v;«7^i^^ ci-^ hj/^y^r^ (^dE^1?->'/i^^^^/v= 9/l~4/'l) 
MM b^S-fb-^^c^ 7 -fe 5: 1 9 m g ^#fCo <^ 7 ir 5 ^ 

(iJ^^-fe/V-lii^CHRALP AC AD;57 7A. 2 c m X 2 5 c m ; 0 . 1 
Jc^^/l^T^V, ^:ari?-V/^ y^n tf/l'T/V'=i— 9/1 ; ^j^jS 20niL/ 
20 min) -e3fe^:^fJU. ^tfPi5> : 8. 1:$^) t^^. (.7 S . 9 

R) -7— \.%-T-^—\f^y-:7VL [3. 2. 1] 3, 1' 

(3' H) — f y^>')/y -8 — f/^T^^/V-) —6, 7, 8, 9— 7^h7 
fc Ki3-5H-v't{'i3^7'^[b]t°!; i?>'-9-;^— /V'#:Sr6. 4mg> 

mi^^Wi'. 9. 8:9-) in (7R, 9S) #:6. 4 m g ^^tb^*;^^efe|& 

25 LT#fc:„ 

mMm9(D^t^m (7S, 9R) #: 

IHNMR (4 0 OMHz, CDC13) 6:1. 48-1. 75 (IH, m). 
1. 75 — 1. 90 (3H, m), 1. 90-2. 10 (4H, m), 2. 1 

« 

0-2. 32 (5H, m) , 2. 56-2. 74 (3H, m) , 2. 83-3. 
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00 (IH, m). 3. 18-3. 32 (2H, m), 4. 93 (IH, d, J 
= 7. 7Hz). 5. 01 (2H, s), 5. 45 (IH, s), 7. 06 — 7 
30 (5H, m), 7. 44 (IH, d, J = 7. 3Hz), 8. 36 (IH, 
d, J = 5. IHz) 

ESI -MS Found : ra./ z 391.2 [M+H] + 

1 0 (Dit-^^ ( 7 R, 9 S) #: 
IHNMR. ESI -MS : Hife^ll 9 (D'fb^^^ lU C„ 

mm 9 



hyVrO— 4— ^/^2^:y^— (7R*) 


-5, 


6. 7. 8— 7^ h^fc Kt3;^t'o 


[v'^J'a^T"^ [b] tryv'>'-9 . 


2' - 


- Ci. 3] -i^yt^y^^^:\ -7 




-4 — 


:^/uns^^m— (7S*) -5. 6. 


7. 8-7" h^t Kc2;:^lfn [v'^?' n^T/t^? 


[b] IfVJl^-Q, 2' - [1. 



1) 5, 6, 7, 8 -7^ t Kn^fc:°n L^^^i^^^Zf^ [b] t°yi;^i^-9 . 

15 2' — [1. 3] -z^^^yv>':i - 7-;i7/V/-i^V^3^^7^^;^7^/v 

i^3t^Jl-e#fc9-x^^y-6. 7, 8, 9-7^ K^- SH-i/if^a^ 

[b] If y >'>'— 7— ;^7/^7jt';:/^j:5^/W3i^xyW6. 7 6 g ^ 2 0 

2) 5. 6, 7. 8, -7^ b^t Kn;;^t'i3 [v'^n^:?'^?^ [b] 

♦ 

25 2' - [1, 3] - v';^=a{- y 7 i^] -7-7«:$?y— 

^^#H^T. 7k^'fbT/^^:=^!J^Ay^!>A3. 6 8 g <^7" h 7 t 7^:/ 
3 0. OmL^^^O'C{C?^*Pb. i:tL{-J::i5l -e#fc'fb'^i^5. 3 9gcDxh 
^tKn7^:^30. OmL^^g^jgiTbfCo S^S^K^ O'C'e 1 ^W^#Ufc^. 
7K3. 7mL. 1 M7i(Mit-i- h V S . 7mL, 7XII. 3mL^*fl;t 
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ESI— MS Found rm/z 2 3 6. 3 [M+H] + 

5 3) 4-:^yvjJ>:/^- (7R*) -5. 6, 7, 8-7^h^tKn;^ 

[iX^n^^i? Cb] t°yv'>'-9 , 2' - [1. 3] - i^;^-=3r y ^ >'] 

-7 — f'/V7^g^/V3^;^7^/v:i3j;T>*h/vj:>'-4— (7S*) —5, 

6. 7, 8 --7^ b7 1 Ko;^ t°ci l-y^u^y^ [b] fyv^X-Q . 2' - 
[1, 3] — 7-^/Vp«9=-/^^^-r/V 

10 JlK 2 -e#fcia^^#) 4 . 8 1 g(D7" t Kci:7^V5.0. OmL^^^l^lN, 
N — 4— i^7«^/^T^y ^^>'7 5 Omg^ b y ^^^/l^T 5 1 4 . 3mL, 

ioi:1Jp- h/i^^l^^^^i^^^^-^^^V K7. 8 0 g^;!jPx.^J^;?^^5 CCTB^ 

1 HNMR (3 00 MH Z.CDC13) 6:1. 13-1. 31 (IH, m), 
1. 68 — 1. 75 (IH, m), 1. 94-2. 08 (2H, m), 2. 43 
(3H, s), 2. 51-2. 72 (2H, m), 3. 19-3. 30 (IH. 

p 

20 m), 3. 66 (IH, dd, J = 3. 0, 6. 3Hz), 3. 88 (IH, d, 
J=4. 2Hz) , 3. 99 (IH, dd, J = 3. 0, 6. 3Hz) , 4. 1 
2 (IH, dd, J = 3. 3, 6. 3Hz) , 4. 28 ( 1 H, dd, J = 3. 
3, 6. 3Hz), 7. 10 (IH, dd, 3 = 2. 4, 6. 2Hz), 7. 3 
2 (IH, d, J = 6. 8Hz) , 7. 39 ( 1 H. d, J = 6. 2Hz) , 7. 

25 78 (IH. d, J = 6. 8Hz), 8. 40 (IH, d, 3 = 2. 4Hz) 
ESI— MS Found :m/z 3 9 0. 1 [M+H] + 

:L(D^±^i$i2. 2 8 g ^tft^^^^ 9 J» (:$^V-fe/V%fc^CH I RALPAK 
OD:^77^^ 2 cmX 2 5 cm ; 0. 1 %i^3i'5^y^T ^ V 7"t2 

t:VVT/l-=i— /l'=9/l ; giD)£2 OmL/m i n) X^^^Wll^. ^^m^7!)^h 
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4 — ;5^/^/Jn:/^— (7R*) —5, 6, 7, 8 -"7^ h ^ t Kn;??. l:°n 
[^>^ci^^^ [b] \i'V>^>-9, 2' - [1, 3] -i^^^y^l^l -7- 

. 1 0 g^. M:9-d^blll (7 S*) 13g^#fCo 

(M#fi*l^j^-efeSfcJe). aE:i:_b-:&^7R\ -ftfe:;^^ 7 s * <b uyto ) 

5 ^nm^ (7R*) #: 

^n^miO. 2^ (^^tt;{7^A, <r-r-fe/l'^±i^CH I RALPAK OD 

0. 46cmX25cm;0. 1 %v?3i^/^T 5 '^^1^>'/-r y 
o tVVT/V=i— yW= 9 / 1 ; Xitcjg 1 m L/m i n ) 
(7 S*) #: 

10 i^it^F^lS. 25^ (^^^tt;!?7^i=s, iJ^-r-t/l-^mCHI.RALPAK OD 
:^9J>'. 0. 4 6 cmX 2 5 cm ; 0. l%i^:^^/l-T ^ l^. ^^-^^^X^ 
n tVWTyV=i— /l'= 9 / 1 ; 1 m L/m i n ) 

USS^tl 1 1 

(7R*) -8- (-5. 6. 7. 8-7^ b7 b KP-:^t?'P [iX^P^T'^ 
15 Cb] fc:°yi>^>--9 . 2' - Cl. 3] -iy:t^y^^^l ) -7-^/Wp<9^ 
/V— ^^b'a [8-Tif-b"'>^P [3. 2. n ^^^-3. 1' ( 3 ' H) - 

iSi3t^!l9-e#fc b/V^>'-4-;j^/VJi^>'^- (7R*) -5, 6, 7, 8—7" 
h7tKo;5^lfn [iy^n^:7'i5^ [b] M'Vi^^^-S , 2' - [1, 3] -i^ 
20 :^=¥y7>'] -7--l'/V^5=-/^^^7^/V8 4mgS.TJ«Mat'^J8-e#fc;^t:'"i3 

[8-T1f-tf;X:i'P [3. 2. 1] ;^^^-3. 1' (3* H) — C V^^^ 
• l^^igS 3mg(7)N-^5^/Vt°o y Ki^l . 2 mL^^^jCia !>'fh-^ 
e^Al 7 2mg:S.tJ«h y ^^/V-T^ VO. 3 lmL$r|iR^P;t> ^^^ISM 

^)VtiyJ^^'o.-^Y^'7y^— (^J^daAh/^Ay^iJ?/— /u=4 9/1) -e^H 
ift^^U (7R*) -8- (-5, 6. 7, 8— 7^ h7t Kn-;^t°ci [i^iJ^ci^ 
[b] t°i;i^:^-9 , 2' - [1, 3] ->?;^=¥y^i^] ) -7— f/Vp« 
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^yv-j^tfa [8-Tif-lfiXiJ' n [3. 2. 1] :^^-?-3, 1' (3' 
H) -4 y^:^y^^7>'l 6 7mg^efe)g&?fe^: UT#^c:o 
±mit-^^ 2 1. 6 m g \c^^/v<D7-^yU^isXV^^i^ y —^i-^M:k.xmM^. 

IHNMR (3 0 0MHz. CD SOD) 6:1. 16-1. 40(1H, m), 
1. 84 (IH, dd, J = 12. 2, 13. 3Hz) 2. 0 8 — 2. 38 (6 
H, m), 2. 46 — 2. 63 (2H, m), 2. 65 — 2. 90 (4H, m), 
3. 04<2H, d. J = 6. 6Hz), 3. 3 0 — 3. 50 (IH, m), 4. 
10 01 — 4. 20 (6H, m), 5. 09 (2H, s), 6. .6 9 (2H, s). 

7. 22-7. 40 (5H, m), 7. 64 (IH, d, 3 = 7. 4Hz), 8. 
3 3 (IH, d, J = 4. 9Hz) 

ESI —MS Found : m/ z 4 3 3.2 [M+H] + 

mmm 1 2 

15 (7R*) -7- (y^H'u [8-Ti^-tf'>^ P C3. 2. ll ^^^-3, 

1' (3' H) y^:yyz7^>'l -6. 7. 8. 9-7^ 



20 1. 8mL:S.t^7K0. 6mL^;bP;t. 1 4 RfFMHaiM^g^-arfCo Ki^i^^^^Sr^lfi* 

i^ nu:^/vj>.ypi^ /—/i'=9 7 X3) X^m^Ml^ (7R*) -7- (x^f 
25 n [8-Tif-fc"'i^iJ'n [3. 2. l];^2J^i?-3, 1' (3'H) y^:^ 
-/yv^yl -8— f/V^^/V) -6, 7, 8, 9-7^ Kn-5H-->'i^ci 
--T':^' [ b ] t° y V?:/- 9 -:t> 3 8 m g a: UT#fCo ilE'fb'^i^ 

-fb-^^ 4 9 m g ^^^mi^t LT#fCo 
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IHNMR (3OOMH2. CD30D) 8 : 1. 13-1. 40 ( 1 H. m) , 

1. 65 — 1. 85 (IH, m) 2. 05 — 2. 35 (4H, m), 2. 35 — 

2. 80 (4H, m) , 2. 8 0-3. 2 5 (4H, m) , 3. 51-3. 80 
(2H, m) , 3. 9 7-4. 20 (3H, m) , 5. 08 (2H, s) , 6. 

70 (2H, s) , 7. 18-7. 42 (4H, m) , 7. 53 ( 1 H, dd, 
J=4. 6, 7. 6Hz) , 7. 87 (IH. d, J = 7. 6Hz) 8. 56 ( 
IH, d. J = 4. 6Hz) 

ES I —MS Found : z 3 8 9. 2 [M+H] + 
MMm 1 3 

(7R*. 9S*) —7— (;^t:°P f 8 -Tif- If iX^ p [3. 2. l3 

^$^-3, 1' (3' H) — ry^>^y'7 7>] -8— -9-?t^ 

7V-6. 7. 8. 9— 7^ h^t: KP-5H-->^P^7"^rb1 b'l; i^>^— 9 — 

15 mL{c:^j|?U 7^ 5^/^'^i^';^->e'A:/a-x'-f KOv^^^^/l^^'-X/V^I^ (3. 0 
M) 1 8 OmLi^^MtJ:-C;!jP;t^ 3 0^mW:W\^tio ^HKM^^^mtT l^'B =^ 

^n-^h^^T^^— (O. 1 %T^^^=T7j<:> :^ n iJ? y'— /V/'= 1 

20 5/1) X^m^Wkl. (7R*. 9S*) -7- (;^t°t3 [ 8 -Tlf- fi^-^ n 
[3. 2. 1] ;^j^^-3, 1' (3' H) — r y^>'J^:7^>'] -8-4j\^?^ 
-9-p<^yU— 6, 7, 8. 9-7^ h7t Kn— 5H — v'iJ7t3^:7'^[b] 

25 n&mm ^m\\:.-^m 31. 2 m g ux#fco jtsfiisgi 

IHNMR (3 0 OMHz, CDC13) 5:1. 48 (3H, s), 1. 6 
5-2. 41 (11 H. m), 2. 64 (IH, m), 2. 98 (IH, m). 

3. 17 (2H. brs), 3. 60-3. 80 (5H, m), 4. 98 (2H, 



5 



10 
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20 



s) , 7. 08-8. 41 (7H, m) 

E S I -MS Found : m/ z 40 5.2 [M+H] + 



(6R. as) — h/I^3^>--4— J^/l-7iN:xM-8 - hU J^9^/l^'>7^/l>-;^=¥'>— 



1) 3- (2 — i^ont'i; v^i^— 3— -T/V) Z:J^ y /V^^^/l^^^T^yV 

S^T^ 2— :i^tin:::i=i^y= h y/H 3. 9 g CO 2 8 0 m L 



2 1niL^^jiTU OX:iZXl?^mUWl^tCo RJt>m<^0°Ci^X^$Si:U2Nm. 



8 0niL^?^(J:0'ClCT6 0%7K^'fb-:hh y !>A (ftb^*) 1. 5 4 g <lr;!]P;t. o 
15 'C{^T2 0 3>^^UfCo S;^^?^{-0'Ci;i-C#btLfc'fb'g-#l5. 48g(^7^b7fc 



U^M-fb-a-i^ 7 . 1 4 g ^gi^ 



2) 3— (2— ^nn — t:°y >?:/— 3— ^/V') — :7"o t°:^:x^aig^/Wcc;;^7^/V 
±iB 1 -X?#fc^b'^i^ 2 9 . 9 g(Dp«i5'/— /V-tK (4 : 1) 5 0 0 m L ^ii-g-g 

?^}c7jc?&T. mtm—m 13. 6 g . TK^-fb^J^ iJ'^-:^ hyii'i^s. i8g ^jbnx.. 

25 :^m\t^'^m-f- YVt7J^b. I8g ^ 2^{;i:$^tt-C^ip^|IIiS.-efft#Ufc 



;V= 10/1) Xj^ 



vmmit^m 2 6. 3 g ^w^n-^m^mt vxmc 
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3) 3- [2- (1 b=^^/t^-/V) -tf i; i;^^-3— -:7°nfc°;r^®? 

^^#fflMT^ -LIB 2 -e#fC'fb'g'i^ 2 1. 1 g c^N. N- v^7« ^y^^lN/V^T 5: 
K4 0 OmL^?^{C, M;:/^yVa: hdfv^t'c:i/l.^X4 3. |4 m L *3 j; O^t" h 7 
5 :3r;^ b y 7ct^/V53^>^7-i' ^/^■^^v'lJ^A 6 . 8 5 g ^JPx.. 1 2 0'C{e:T4^^1 

10 2 2 . 9 g ^^-tM'^m t U-C#fco 

4) 3- [2- {2.-y^vi^T^^J^) -fc°y v^:/- 3— Yyl^] -:7°t2 fc:";^:/^ 

±IB 3 -trWfC'fb'^^ 2 2 . 9 gO-T^ t Kn^^:/— (1 5 : 1) 5 00 

^^:y/mk^'f-/^= 2/1) x^w^u x^mmih-^!^ is. 9 g ^k^^^i^ 

5) 3- [2- (1 -t Ko^v':3^f^>'W -t°y S^i^-3— f/l-] -l/ci t°:^>' 

20 ^*#fflMT. - 1 8 \:te:-C_blB 4 -t?#fc'ft^'^#i 18. 4 g (^-T^ h ^ t K 7 

7i/3 5 OniL^?gJ;is 0. gM^^^'-X h^k Kcr:7^>'#l#:-X h^t: K 
P 7 7 6 8. 2 m L ^*D;t. - 1 8 'C{:iT 4 0 r^^r^^^^l^ ^f&^^lJl 

>^^y —/V 3 0 0 mL ^;!jP;t^ig.}c:T 1 mmmW bfco ^iK^^S* bfc^. 

25 •r-:^-!!^^ b^M^fb-^^ 12. 7 g ^ bT#fCo 

6) (6RS, 8SR) -8— hy J^^/Vv^^^/^^^-'^f-iz-S, 6, 7, 8-7^ 



±|B 5 X-^fci^-^S^ 13. 2 g (^N, N - AT 3: K260mL^ 

h yai^/W^nnv'7^^1 4. 7mL*5j;tf«'i' /H 1. 9 g <lr^»n 
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1^^01^/^=2 0/1) Xi^m^^VS- [2- (2-:7'a^- 1 - h y ^5^/1- 

. 2 1. 7 g it*t^^ ^ bx#fco :L(D-h<oi-inM^^(O^H^^^AyX\^^ 

So ^^#ffl^T^ - 1 8 'C(;:-C_h|B'fb-^«^ 21. 7 g (Dt" h 7 1 3 

0 OmL^?^{Cl. OM-:^ h y ^J>.lf:^ h y ^ 5^/^ixy /VT ^ h^t: Kn 

10 (JiTi. oMi- h y ij'-t.if'^ h y pi^/i-v'yyi-Ts: K-^ b,^ t Kt3:7'7>'^?^ 

2 6. 2 m l^^M^ 8 0 :$>FHm# bfCo S;;S?St-iafO:^ibT ^-^^ ^ AtK^?^^ 

15 M U^S-fb-a-^ 7 . 4 4 g h bX^fdo 

IHNMR (4 0 OMHz, CDC13) 5:0. 67 (6H, m), 0. 93 
(9H. m), 1. 30 (3 H, t, J=7. OHz), 1. 92 (IH, m), 
2. 3 9 (IH, m) , 2. 9 3 ( 1 H, m) , 3. 0 8 ( 1 H, m) , 3. 2 
8 (IH, m). 4. 12 (2H, q, J = 7. OHz) , 4. 8 7 ( 1 H, t, 
20 J = 3. IHz), 7. 11 (IH, m), 7. 40 (IH, m). 8. 41 
(IH, m) 

ESI —MS Found : m/ z 3 3 6.3 [M+H] + 

-f'^C^^'ibx 6 0'CtJ:T:/n/-«/V^/VT5^^3 7 emL^-T" h^^cin^ (IE) ^ 
25 :^hy !^A27KfP^2 9. 2 ^(D^^ 5 L^^^JCl^ 4 — n^^^^ih 

/>':i;/^zi^':/^^^/V'5 O O g tOJ^;?- 7-/^2 5 OmL^^^;!jp;t^ iP^al^ST 
:A^/i-:^7J^^v^h^vy^— (^=3ri^>'/g^^al^/^= 1/1) {cT^^ilM 

6, 7, 8-f^ h^t Kt3^/ y V-6-;^yVj}?^^:3i^/V5 5 5 g ^ 
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^^^^^ t b T#/Co :i (Dit-^m (i^^^ A/T' V > 5 e 
IHNMR (4 0 OMHz, CDC 13) 6:1. 29 (3H, t, J = 7. 1 

Hz) , 2. 0 0 (IH, m) , 2. 3 0 ( 1 H, m) , 2. 7 7 (IH, m) , 
3. 02 (4H, m), 4. 19 (2H, q, J = 7. IHz), 7. 05 (1 
5 H. dd, J = 4. 7, 7. 8Hz) , 7. 40 ( 1 H, d, J = 7. 8Hz) , 
8. 38 (IH, d, J = 4. 7Hz) . 

1 . 0 4 k g AP^. ^^ai-T 3 mm^WiWl^tio KJCS^^t-ia^p^^TK^-^ 

LT5, 6, 7, 8-7^ h^t Kn^ey y i^-6-;«7/^sJ?i/^^^/H -:^^v' 
K^#fCo # btbfc'fli'g-i^^MTKim 2 L IC^^ U> 1 3 0 °C(^T 1 B#W^# U 

15 ^7^^7VA{^:T^4abfCo ^M^^^W^LT (6RS. 8SR) -8-T±h^ 

6, 7, 8-7^ t Kn:as-y y i^-e-^^/^^^-g^^^^/V^ (6RS, 
8RS) -8-T-fe h=3f-ix-5, 6, 7, 8 -T h ^ Y^T^ ^ / V l^- 6 /I' 

O'CtCl-C. -^hy I>i^7 7. 2 g©J^i?y'-/V3. 3 6 L^^^^JPXL-CO'CiC-C 

1) t^lTi^-glMiilU (6RS. 8SR) -8-t Kn=3riy-5, 6, 7, 8 -T 

IHNMR (4 0 OMHz. CDC 13) 6:1. 29 (3H, t, J = 7. 0 
Hz) , 2. 2 3 (IH, m) , 2. 3 0 ( 1 H, m) , 3. 0 0 (3H, m) , 
3. 12 (IH, m), 4. 19 (2H, q, J = 7. OHz), 7. 18 (1 
H. dd, J = 4. 7, 7. 8Hz) , 7. 50 ( 1 H. d, J = 7. 8Hz) , 
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8. 43 (IH, dd, J = l. 2, 4. 7Hz) 

yV'i/^i^S 1 OmL. h V ^^/^T ^:y6 3 4ml.. N, N-i^pi^-^UT ^ y if 

M^b/c^. B&^^'V :^'if^i^:^^M.^ u^hii^vz^^— i-^^-^^^xm^^ 
g^/v= 2 0/1) (J:-C:$^il*»^ l^xmm^t^m 2 ? e g >Sr#fCo 

7) (6R, 8 S) - (8- h y^^/Vv^^^/V';^^iX-5, 6, 7, 8 — 7^ h 
Kn^/ y :/-6-^/W) ;^ / —/W^U^ ( 6 S , 8 R) — (8-by^^ 
10 5, 6, 7, 8 — 7^ t Kcidry y 6 — f/l') p< i?" 

M5tM6-3-e^V>fc (7RS. 9SR) -9- ( t e r t - f^/l^ 

-6, 7, 8. 9 — 7^ b 7 t Kd — 5 H- iX^ 13^:/^ [b] 

15 '5mf*M3tM6-3il^a^^:^&{::j;«3^j^;^^TV\ ^miil^m^^-^^»tV 

X5. 3 2g#fci„ w<D^-ir^^2f^^^^tt:5&7-^ (iJ^-T-fe/V^CH I RAL 
PAK AD:* 7 A, 2cmX25cm;0. 1 %i^^^/WT 5 ^=3rih:x/ 

yzf^ \ffVTJV^—)V= 5 0:1; iJitiS 2 OmL/'m i n) ■C-^^:9-SiJ 
^fe^TpI:^ (^jp:^^H#^ 1 4 . 0:9-) (6R. 8S) - ( 8 - h y 

20 — /V:^^->-5, 6, 7, 8 — 7^ h 7 t Kn ^Sr/ y i/- 6 — -^yl^) p« / — 

2. 0 5 g . ^Mr^- (^Si^Npr^ 1 8 . 0:^) d^fj. in (6 S, 8R)#:2. 3 7 

g ^#fCo 

5fefTlS:$^ (6R, 8S) 

IHNMR (4 0 OMHzs CDC13) 6:0. 66 (3H, m), 0. 92 
25 (9H, m) , 1. 6 0 (3H, m) , 2. 0 9 ( 1 H, m) , 2. 5 0 (2H^ 
m) , 2. 9 5 (.1H^ m) , 3. 6 7 ( 2 H, m) , 5. 16 ( 1 H, t, J 
= 2. 7Hz). 7. 09 (IH, m)» 7. 39 (IH, m), 8. 40 (1 
H, m) 

ESI -MS Found : xa./ z 2 9 4.3 [M+H] + 



wo 200S/08S228 



88 



PCT/JP2005/004264 



'^m^ (6 S, 8R) ^ 

IHNMRs ESI-MSfi (6R, 8S) i^tWiCo 

8) (6R, 8S) —h/^^>^~4—^/U-^^^^—8—hV^^yl'^^'y^y^:t^ 

6, 7. 8— 7^ h7t: Kn:3ey y ( /l^;^ ^/l^SL^y^/U 

5 Mi^Me — (7RS, 9SR) -9— ( t e r t — 

e^^ziyV;^^^^/) —6, 7, 8, 9 — 7^ b 7 t Kn — 5 H — i/'^ d^v^tJ' [b] 

mmit^^ 2. 9 8 g ^ntzo 

10 IHNMR (4 0 OMHz, CDC 13) 6:0. 6 0 (3H, m) , 0. 8 8 
(3H, t,'j = 7. 7Hz). 1. 59 (IH, m), 1. 94 (IH, m), 
2. 45 (3H, s) , 2. 49 (IH, dd, J = 5. 1, 16. 5Hz) , 
2. 67 (1H, m), 2. 89 (IH, dd, J = 5. 1. 16. 5Hz), 
. 4. 01 (IH, dd, J = 6. 2, 9. 5Hz), 4. 10 (IH, m), 4. 
15 82 (IH, t, 3=2. 9Hz). 7. 08 (IH, m), 7. 34 (3H, 
m) , 7 . 7 9 ( 2 H, m) , 8 . 3 8 ( 1 H, m) 
ESI —MS Found : m/ z 44 8. 3 [M+H] + 

y^^'/y^^-- 1 (3H) . 4' -bf^yi^^^i • immm.(DMit 

20 1) 1 -^:/i;^y^-4- (2-t Kn^v'^^>'^7ai=/V) v'^'- 4 — ;t- 

3K5tM8-3-effiV^yh3-:^^y-8-T-9'-t'iXi^n [3. 2. l'\ ^ 
l^- 8 — t e r t — ^5^/V:3^;^-7'/K^f^*? !5 {^l 1 — 4 — 

25 #1 1 . 8 3 g ^mM't.m'^m t U-r#fCo 

2) 1' -^:/v?/p-;^t°ci y-<i^yy^i^- 1 (3H) , 4' -tf^y^;^ 

M^M 8-4 T'ffi l/^yt 3 - fc Fo # V'- 3 - ( 2 - fc Kn dri^'^ ^/W) 37 cncn 
/V-8— Tif— Ifv/tJ' n [3. 2. 1] ;r^i5':x- 8 t e r t - 
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3) ;=^brp y^^/y^^:/- 1 (3H) . 4' -t'^y^^:^] • i^mM 

10 1 HNMR (3 0 OMH z, CDC13) 6:1. 89-1, 92 (2H, m), 
2. 4 6 (2H, td, J=4. 8, 13. 8Hz), 3. 39 — 3. 54 (4 
H, m) , 5. 0 9 (2H, s) , 7. 2 2-7. 3 3 (4H, m) . 9. 6 
1 (IH, b r s) 

ESI —MS Found : m/ z 189.9 [M] + 
15 MMM 1 4 

(6R. 8S) -6- (^tfP l^y-O^/^'y^^-l (3H) . 4' -Ic'^V 
i^l^l -1' ->r/vy^/V) —5. 6. 7. 8 -7" KP^y y 8 

|IJfe^!l9~i o-e.^v^fc (7R, 9S) - ^7^3l:/-4-;^>'^3!^;:^^-9- 
20 ( t e r t -T'g^/Vi^y ^/I'^X^ — /^;^=^5/) -6, 7. 8. 9-7"h7tK 
n-SH-i^:^ n^T'^ [b] b° y i^i^- 7 — 'f ^>'^:3i^-r7^^T^;5^ fa 
[8-TiF-lfiyi5'P [3. 2. l];r^^-3, 1' (3'H) y-O-^/ 

7 y i^] -1 mmm<Z>ftt> «9 icm^^m 1 0 -e#fc:'fb'a''^^t)«iSat^ni 1 1 -e#fc^k 

25 ffiv^scl^*3J;TJ5^¥^9•S"Jilr^Tt^^ifcV^*:cc>^lfeft|l^feM9~ 1 0 ^l^il?^i;&-ife{i:<t 

«9 Si^^^^^TV^*ffi'fbi'^^^(D)g||T =: l 3 . 8 m g ^#fCo # btvfcjSglT $ 
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IHNMR (40 0MHz, CD30D) 5 : 1. 7 3 — 1. 8 8 ( 1 H. m) , 
1. 92 — 2. 08 (2H, m), 2. 56 — 2. 2. 80 (2H, m), 3. 
05 — 3. 18 (IH, m), 3. 18-3. 47 (4H, m), 3. 55 — 3. 
68 (2H, m), 4. 43 (2H, 4. 80 — 4. 95 (IH, m), 5. 1 
5 1 (2H, s), 7. 24-7. 30 (5H, m) , 7. 67 (IH, d, J 
= 7. 3Hz) , 8. 42 (IH, d, J=4. 4Hz) 
ESI —MS Found : m/ z 351.3 [M+H] + 
Mikm 1 2 

(3R*. 4R*) -4-o-hV/l—t^^Vi^^-S-:t—/i-io2:-iJ (3S*. 
10 4S*) —4 — o—hV )V— t:'^ U v^>— 3 . 

1) 1 -^>'V/>-4-o- h y/l^- 1, 2, 3, 6-7^ h7 t Knt'y 

0. 5M o- h $ h^t Kn:77^^IS6 0 0 

mL^O'Cic:i<^SPbx 1 — ^i^v^/l't'^y 4 -:^V4 0. OgOxh^t 

Kcr77^^^?^2 0 OmL^l O^F^d^ltT?STUfCo K^£?^l'^^tr7|C?^T^ 
15 {^3 0 :9-Wit# Ufci^. t&fPi^'fbT ^-^-^ ATk^T'Si^:^!!-^ St^^^ 

j^.'!^ xx^ y ^ =7 "7 — (^ds^i^://'g^^J^5^/v=2 o/'i~i 0/1) "e:$^il3|t 



Mb-^i^ 3 9. 9 g h bT#fc 



2) (3RS, 4RS) - 1 -^:/v'/P-4-o- b y/V'-fc:°-<y i>^-3-;r 
• 1 

25 ±1B 1 -e^tfcfb-a-^ 3 9. 9 g ^i^r/y-f A 1 4 0 m L \zM^ \^td^\Z.M 

^^-y hyi^All. 4g. Tjfn^-by >^/^;^-y K • 'J^:x^^;V=c—^jvmW- 



4 4. ImL. fcj:tJ«v^^*^-r A3 5mL^JI|itCiP;t^c:, Z.(Dm^M.^^U.y 4 



h y !>-^7X^?^5 OmL. 3 0 %i§^'f ^tK^tK 4 5mL^;5P;tfc 



t=l 
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ft 

H-fb-^ife 4 1. 5 g ^ e LT#fc„ 

3) <3 R*, 4R*) — 4-o-hy/V-t°^y v^:/-3-^— /V*5itJ« (3 

s*. 4S*) -4 — o — by )V— y 3 —Hr^jv 
JbIB 2.-e#fc'fb'n'^ 4 1 . 5 g (^j^iJ^y— /I'S 0 omL. y y — /n L oil 



-T-S^irX'^M^b-^i^tD^-fe^^^ (3RS, 4RS) - 4 — o - b y y 
v'V- 3 16. 0 g ^^HfeB^ t b-C#fc:„ 

15 1 HNMR (3 0 OMH CDC13) 5:1. 60-1. 83 (2H, m). 
2. 39 (3H, s), 2. 57-2. 65 (2H. m), 2. 81-2. 93 
(IH, m). 3. 06-3. 15 (IH, m), 3. 35-3. 43 (IH. 
m), 3. 81 — 3. 90 (IH. m), 7. 10 — 7. 32 (4H, m) 
ESI —MS Found : m/ z 192. 1 [M+H] + 

20 ^(Dy^^W-^. 0 1 g^5fe#St^:5&7A (i$^-r-fe/V|t^CH I RALPAK 

:$>SiJL. 3feff®5>J&^b (3S*, 4S*) -4-0- byy^-f-<yv:^^-3- 

Hsr-JV^T.. 3 1g. '^mi^t^it>n (3R*, 4R*) #:^2. 1 2 g#fCo ( 
i^#«7|cIII^T?fe^^c&. 'KHJi. -^?r3R*, 4R*. m;^^3S*, 4S* 

« 

25 ii LfCo ) 

3fe^f®:^ (3 8*, 4 S*) #: 

i^^J^Btr^S. 7:9- (^^^14:^^^=^ ; iJ^-f-fe^^ifcj^CH I RALPAK AD. 
0. 46cmX25cm;0. 1 %v?3^'5^/WT^ ^^i^^-y/j^^ 7-/^=4 
/ 1 ; 15^3^ 1 m L/m in) 
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IH— NMR, E S I -MS{i^-fe-5:#:i:IDi:., 
^^m^ (3R*, 4R*) 

^W^mii. 3r9- ; irV-fe/v^±$^CH I RALPAK AD, 

0. 46cinX25cm;0. 1 %v^^^/WT 5 i^. ^'^1^^^/'3^^5' 7 4 
5 /I ; ^^DjS ImL/min) 

IH— NMR, ES I -MSti^-fe5:#:i:|lICo 
HM^ll 1 5 

(7R. 9S) —7- C (3S*. 4S*) - 3 - Kp ^v^— 4 - o - /l^ 

-fc'^y i-^/vpt^^yy] -6. 7. 8 . 9 f ^ Kp- 5 h-'>^ 
HJSMl 4'•x?ffiv^fc (6R, 8S) — hyuo^ix- 4 8 - h y 

^/^iX^c=^/V:^=afv^— 5, 6, 7, 8— h^t KP=3ry y 6 — 

^;^7"/v^TJ«>^t:°p [-f y^>'y':7 7>'- 1 (3H) . 4' -t°-<yv=:x] (^ft 

l::M5t^J 7 -e#/c^t:'^ii^^t>^MiitM l 2 -C#fc: (3S*, 4S*) -4-0 
15 - h y /i^- t:°-<y ^Jiy- 3 /v^>^v>^^tfciiJIJfe^J 1 4 Plt?'^;^}*^- J: 9 
^^=fTV\ ^M-fb-^i^l 4. 4mg ilre-fe@#:^ U-C^fco 
IHNMR (4 0 0MHz, CD30D) 8 : 1. 2 2-1. 3 8 ( 1 H, m) , 

1. 52 (IH, dd, J = ll. 8, 12. 5Hz) , 1. 8 5-2. 2 7 ( 
3H, m), 2. 35 (3H, s), 2. 71 — 2. 82 (3H, m), 2. 8 

20 9-3. 07 (4H, m) , 3. 30-3. 37 (IH, m), 3. 55 (IH, 
d, J = 12. 5Hz) , 3. 63 ( 1 H, dd, J = 3. 3, 11. 4Hz) , 

4. 19 (IH, dt. J=4. 4, 10. 3Hz) , 4. 40 (2H. s) , 

5. 01 (IH, d, 3 = 7. 6Hz) , 7. 05 (IH, d d, J = 7. 3, 
8. OHz) . 7. 08 (IH, d, J=8. OHz) , 7. 12 ( 1 H. d d, 

25 J = 7. 2, 7. 3Hz), 7. 20 (IH, dd, J = 5. 1, 7. OHz), 

7. 26 (IH, d, J = 7. 2Hz) , 7. 55 ( 1 H, d, J = 7. OHz 
), 8. 20 (IH, d. J = 5. IHz) 

ESI —MS Found : m/' z 3 6 7. 3 [M+H] + 

'Mm 1 6 
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(7R. 9S) -7- r (3R*. 4R*) - 3 - b K p ^ y-- 4 - o - h U /V 
-t°^y v^>^— 1 — -6. 7. 8. 9 -7^ h^b Kn- 5H-iy^ 

mMMl SX-m^'^fc (3S*, 4S*) -4 - o - hP/V-lf^y v^>^- 3 - 
5 :^—^l^(Di^t> \) KM^M 1 2 -e#fc (3R*, 4R*) -4-o-hy /V- t"^ 

10 MM. :123-134'C 

IHNMR (40 0MHz, CD30D) 5 : 1. 2 3-1. 3 5 ( 1 H, m) , 
1, 52 — 1. 60 (IH, m), 1, 89-2. 11 (3H, m), 2. 22 
-2. 29 (IH, m), 2. 35 (3H, s), 2. 70-2. 81 (3H, 
m), 2. 91-3. 04 (4H, m), 3. 33 — 3. 48 (IH, m) 3. 

15 58 (IH, d, J = ll. 5Hz), 3. 61 (IH, dd. J=4. 8, 1 
1. 5Hz), 4. 19 (IH, dt, J=4. 4, 10. 6Hz), 4. 40 
(2H, s) 5. 01 (IH, d, J = 6. 6Hz) , 7. 03 ( 1 H, dd, 
J = 7. 3, 7. 4Hz) , 7. 11 (IH, d, J = 7. 4Hz) , 7. 15 
(IH, d, J = 7. 3Hz) , 7. 20 ( 1 H, dd, J=4. 8, 7. 3H 

20 z), 7. 26 (IH, d, J = 7. 7Hz), 7. 56 (IH, dd, J = l. 
5, 7. 3Hz) , 8. 20 (IH. dd, J = l. 5, 4. 8Hz) 
ESI— MS Found rm/z 3 6 7. 3 CM+H] + 

m^m 1 3 

(3R*. 4R*) -4— (4 — o - h y /V) - 3 - Kp =¥->T:f^ 

25 yi;^>-j3j;D^ (3S*. 4S*) -4- (4 - - o - h y /l^) -3-1^ 

K p ^ y oMit 

1) 1— ^;x>'/V— 4— (4 — 7yV^P- o— h y/V) —1, 2, 3. 6-7^h 
7 1 Kp fc°y v?^' 
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mi 2-1 1 mm^j^:^m^x k> mmi^^^. i . s 3 g ^^mn-^m^ 

5 2) (3RS, 4RS) -l—^l^i^jU—4- (4-:7/V:^n— o - h y /V-) — 
i^at^Jl 2-2-e^V>f::l-^Vi;?/V-4 — o- hy/l^-l, 2, 3, 6 -"7^ 



10 fCo 

3) (3R*'. 4R*) -4- (4 -^/l';^!:!- o - h y /W) -fc:°^yv?V- 
3-^—/l^^XU (3S*, 4S*) -4- (4-:7/V;^-|3-o- h y/l^) -if 
^y 3 71^ 

j^it-^J 12-3 -effiV^fc (3RS, 4RS) -1 — <:^Z^Jl'— 4 - o — h y 

15 - y 3 - 1 mMM<DiXt> ^ {c±tB 2 tr^/c^b-^i^^.^ v^-5^lil 

i-tmitm 1 2 - 3 m^ti::^^i^ «t t) ^^£^^TV^7■fe ^ i^<Dmm<t'^^ 5 o 4 m 

IHNMR (4 0 0MHz, CD SOD) S : 1. 5 8 — 1. 6 9 ( 1 H, m) , 
1. 78-1. 82 (IH, m), 2. 35 (3H, s). 2. 61 (IH, t, 

20 J = 11. 4Hz) , 2. 7 7 ( 1 H, t d , J = 12. 6, 2. 7 Hz), 2. 
85-2. 92 (IH, m) , 3. 11 — 3. 14 (IH, m) , 3. 31 — 3. 
33 (IH, m), 3. 83 (IH, td, J = 10. 3, 4. 4Hz), 6. 
84 — 6. 91 (2H, m) , 7. 23 — 7. 27 (IH, m) 
APC I -MS Found : m/ z 210. 1 [M+H] + 

25 ±tB7-fe^#:5 0 4mg^^^Stt;i7^i^ (^J^-f -fe/l-^ti^CH I RAL P AK 
AD-H:AvJ>^. 2cmX25cm; 0. l%i^:r.'^/]^T K^^s ^^^^^/=^-^ 
y^/V=9Xl. 1 5mL/m i n) T-5t^5>#JU 5tetT®:^;6^^ (3S*, 
4S*) -4- (4-7/V:*-ci- o - h y/V) - 3 -H l^n^iyli'^V i^^-^ 1 & 
1 m s ^mM'&Wii^ t . ^m^X'Om (3R*, 4R*) ^16 4mg^^ 
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3fe^TM^ (3 S*, 4 S*) ^ 

^itPfWll. 5:9- ; >J^H'-fe:/^l±iSCH I RALPAK AD. 

0. 4 6 cmX 2 5 c m ; 0. 1 %i^3if^/l'T 5: '^^f'i^/'^i^iJ' / — 9 
/l ; ImL/'min) 
IH-NMR^ APC I -MSf±^"fe5:#:tl^Co 
#W:9- (3R*, 4R*) 

^n^mi5. 6^ ; iJ^^-fe/l^tfcMCHI RALPAK AD. 

0 . 4 6 c mX 2 5 c m ; 0 . 1 %i^^^y^T 5: / >-/V= 9 

-/ 1 ; ilSjfi 1 m L/m i n ) 
IH-NMR. APC I -MS{±^-fe5#:^I^Co 

mmm 1 7 

(7R. 9S) -7— r (3R*. 4R*) - ( 4 - 7/^;^ P - o - /V) - 
3-fc KP^iXbi'^y 1 -6. 7. 8. g-T^h^bK 

n-5H-v-^n^:7°^ [b] 1::° P ^ - 9 - /V • 1 j^^jfefD^jit 

HJfe^Jl 5-effiV>fc (3S*, 4S*) -4-0- hU/l'-t'-^y i^i^-3- 
;^— /KZ^ftt? «5 {;lM5^^J 1 3 -^#fc (3R*, 4R*) -4- (4-7/P;rci- 

o - h y /V) - y 3 7^^ffiv^, ^ fcfe^^i^o^illtM{c3t^ 

20 ?Si4;i7 7i>^ (j5^^-fe/^%tMCH I RALCE L OD;«77A. 2cmX25c 
m ; 0 . 1 % v?3:^/VT 5 y IT'n tWr/V^^ 19/1) 

: 2 1 2 "C (^«?) 

IHNMR (4 00MHz, CD30D) 6:1. 32 ( 1 H, q, J = ll. 
8Hz), 1. 58 (IH. t, J = 12. 5Hz), 1. 90-1. 96 (2 
H, m). 2. 10 — 2. 15 (2H, m), 2. 25-2. 31 (2H, m). 



10 
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2. 41 (3H, s). 2. 63 — 3. 01 (8H, m), 3. 39 — 3. 59 
(2H, m), 4. 10 (IH, td, J = 10. 2, 4. 3Hz), 5. 07 
(IH, d, J = 7. GHz) , 6. 94 (2H, d, J = 9. OHz) , 7. 

26 — 7. 33 (2H, m) , 7. 64 (IH, d, J = 7. 4Hz) , 8. 3 
5 0 (IH, d, 3=4. 3Hz) 

AP C I —MS Found : m/ z 3 8 5. 2 [M+H] + 

m^^m 1 4 

(3RS. 4RS) -3-^ h=¥v--4-o- hy/l^-tf^y v^:xOMi^ 

1) (3RS, 4RS) -3— t Kndrv^-4-6- M;>'l'— t°^y v?>— 1 — 

]^3t^J 1 2 T'#/c (3RS, 4RS) -3-fcKci dri/- 4 - o - h U /l^- fc° 
^y.v^>'*t^i&2 2 7mg^v^;r=3E-i?->'-7tc (4 : 5) ^-i^?^ 4 5 m L (C^^f ^ 
hi) =^=f-Jl^T^l^4 0 5mg*3j;U^^ nn^'^^i^v'/^2 6 9mg^^»Px.T. 

aS^'>y:5&'5^/^i5^c^-^ hiJ^^:7^— (-^ds--t^^/g^^al^/^=4/l) {ct:$)- 

^S'fb'^i^ 2 5 3. 2 m g t UT#fc„ 

2) (3RS, 4RS) -3-^ h=^v^-4-o- hy/l^-t'^y 1 

20 ^^#fflMTx Jiia 1 -Xr^fcfk-a-^i 2 5 3. 2 m g trv" h^tKi=':7^:/15 
m L t^l^^i? 7jCi«^TT? 6 0 yoTK^-fb-:?- h y A (?fttt) 8 5. 6 m g ^^IPx.fCo 

Mmcx3 o:^mwvtcm. B'C7ih^^/^2 2 img^;!jnx.. 2mmmw\^tio 

6 0 %7k^jb-:^ h y l> (^fttt) 8 5. 6mg*3j;tJ«3 e7>(b^^/l'2 2 Img^ 

1 ) (CT55-il»M mmi\:.^^ 2 6 4. 1 m g <i: bX#fCo 

3) (3RS, 4RS) -3-p« h=^->-4-o- by/l^-f^y i^^-f^^jg 
Mit^^J 1 2- 3-effiV^fc (3RS, 4RS) -1 ^iXv^/l^— 4 - o — h y 
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m\tm^^^\ 1 2 - 3 i: I^#<Z);^fe{z: j; I? aS^^tf mm^t^^ 16 8. 1 m g 

IHNMR (4 0 OMHz, CDC13) 6:1. 96 (IH. d, J = 13. 

5 9Hz), 2. 20-2. 34 (IH, m), 2. 36 (3H, S), 2. 74 

(IH, t, J = ll. 4Hz) , 2. 9 2-3. 0 4 (2H, m) , 3. 11 

(3H, s), 3. 58 (IH, d, J = 12. 5Hz), 3. 81 (IH, d 
d, J = 12. 1, 4. OHz) , 3. 92 ( 1 H, td, J = 10. 3, 4. 

4Hz), 7. 11 — 7. 23 (3H, m), 7. 32 (IH, d. J=8. 1 
10 H z ) 

ESI— MS Found:m/z 20 6. 1 [M+H] + 

MMM 1 8 ~ 1 9 

(7R. 98) -7- [ (3R*. 4R*) -3-p< h y/- 4 - o - /V- 
H'^V 1—4/1- ^i'^/U'] -6. 7, 8. 9— 7" b^t: Kp — 5H — 

15 [b] \fVi^:^—9-:i—/\^' ll^-m^m^iaXXJ^ (7R. 9S) - 

7- r (38*. 4S*) -3-;^ — o - h U/l^-t'^y ^Jl^- 1 — 

^/l^p^^/V] —6. 7. 8. 9-7^ b^t^ Kn — 5H — i^^P^:/^ [b] fc'y 
-J:y- 9 — /l^ • 1 L -M^^:^OM3t 
HWlll (3S*, 4 8*) -4-0- hy/V-f^y i^^^-3- 

^'^^iiSlCH I RALPAK AD. 2 c mX 2 5 c m ; 0 . 1 %v^^^/^T ^ 
^^f-^-/^ y^P tVVT/V^i— /v= 1 9/1 ; iJfEjl 2 0 m L i n ) -C^il 
25 3fe^f®5^d^b (7R, 9 8) -7- C (3 8*, 4 8*) -3-;^ V^^^- 

4-o-hy/v-t''^y-:^>'-i — i'/wt*^/^] -6, 7, 8. 9— T'h^tK 

P-SH-iX^P^:?"^ [b] \f])'J^^-9-:t—JV^. #®i^<fc!9l^ (3R*, 
4R*) (M#Ji7|c|^^T?fcSfcie). ^Sl-hx — :&^3R*, 4R*#:^. 
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^^/K^L-?@^&m&*Px.^^^W5fei-^::^}-J;«?> (7R, 9s)-7- 

C (3R*, 4R*) -3-^ o - hV /l—^^V 

^f^/V'] -6, 7, 8, 9— 7" t Kt2-5H-iX;^ n-v-T'^ [b] t° y 
:/-9-;d-— /V- 1L-?1^^:^8. 8mg*3<tTJ« (7R. 9 S) -7- [ (3 
5 S*, 4 S*) h=3{-iy-4-o - MJ/l--fc:°-<lJ v'^'- 1 — f/V^^ 

/l'] -6, 7, 8, 9-7^ h^t Kn-5H-;Xi^a->-:7"<J? [b] t'Uv^^x- 
9 • 1 L -M^^ii: 12. 5 m g ^^fh^tl&'&mW^t VX'^tio 

^JS^il 1 8 O-fb-a-^ (3 3*. 4S*)#: 

^^i^^r^ll. 0:9- ; iT-f-fer/^^CHI RALPAK AD 

10 :3577-iNx 0. 4 6 cmX 2 5 cm ; 0. 1 %i?^^/WT 5: X^ ^^■^^>'/'-f V 
CI t:VVT/^=i^>'V= 19/1; MM 1 m L/m i n ) 

IHNMR (4 0 0MHz, CD30D) 5:1. 34 ( 1 H, q, J = 12. 
OHz), 1. 56-1. 62 (IH, m), 1. 91 — 1. 96 (IH, m), 

2. 05-2. 16 (2H, m), 2. 28 (IH. dd. J = 6. 8, 13. 
15 2Hz), 2. 36 (3H, s), 2. 69-2. 83 (3H, m), 2. 94 

(IH, dt, J = 2. 9, 12. 5Hz) , 3. 01 — 3. 10 (3H, m) , 

3. 13 (3H, s), 3. 34-3. 40 (IH, m), 3. 58 (IH, d, 
J = 12. 5Hz), 3. 81-3. 87 (2H, m), 4. 45 (2H, s), 
5. 05 (IH, d, J = 7. 3Hz), 7. 07-7. 32 (5H, m), 7. 

20 60 — 7. 62 (IH, m) , 8. 21 — 8. 21 (IH, m) 
ESI —MS Found : z 381.4 [M+H] + 
^MM 1 9 (D-fb-a-^ (3R*, 4R*) 

^Wm^l 2. 6^ (^^^•|4:;57 7 A ; ^^^/V^C¥L I RALPAK AD 
tlvJ^. 0. 46cmX25cin;0. 1 % v':3^^/VT 5: V IT" 

25 a tVVT/V=i— 19/1; ^SfgjS 1 mL/m i n) 

IHNMR (400MHz, CD30D) 5:1. 34 ( 1 H, q, J = 12. 
2Hz). 1. 59 (IH, t, J = 12. 8Hz), 1. 91-2. 14 (3 
H, m) . 2. 2 7-2. 3 2 (IH, m) , 2. 36 (3H, s) , 2. 6 
8-2. 81 (3H, m), 2. 92 (IH. td, J = 12. 5. 2. 9H 
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z), 3. 04-3. 09 (3H, m), 3. 14 (3H, s), 3. 34-3 
40 (IH. m), 3. 58 (IH. d, J = ll. 7Hz), 3, 79-3. 
88 (2H. m). 4. 45 (2H. s), 5. 05 (IH, d, J = 7. 3H 
z), 7. 07-7. 32 (5H, m), 7. 61 (IH, d. J = 8. IH 
5 z), 8. 25 (IH, dd, J = 5. 1, 1. IHz) 

ESI —MS Found : va./ z 3 8 1 : 4 [M+H] + 

'mm 1 5 

(3R*. 4R*) -3-7/V;j-P-4-o- HJ/l-^t'^^U v'iX ' l^M:^g>M 



10 1) (3R*, 4R*) - 3-t Ko=^i/-4- o - h y^Kt'-^^y 1 
/V3i?;^^ t e" r t 

S^#ffl^Tx M5t^J 1 2 - 3 -e#/ci (3R*, 4R*) - 4 - o - h y /I— 
t'^v) v?i/— 3 — /H 9 OmgO:^'Ci p;tv/VA4. 0 m L^^S}^:ll^^v^— 
t e r t - 0 . 2 8 m L -^nXMrncrx: 1 5 NfP^»# Ufc„ S^£:^K{c::^fP 

trv'y ti^J^I^'y^^ V^'yy^— (-->:3rf->'/g^^^^/w= 7 5/2 5) 

2) (3R*, 4R*) -3-77/^;*-n-4-o- h y^V-t'^y i^:/— 1-;«^>'V 
20 7j^':/m t e r t -7'^/V:i^;^X>'^*3<fcrJ« (3S*, 4R*) -3-37/^:^0- 
4 - o — b y /Wf^y i^i^- 1 t e r t —yf-jV^P^T^^ 

^*#fflMT. ±IB 1 -e^tfc-fb-^^J 352mg(^i5^ciP ^J^/V^n 1 0 m L 
O'Ct^lTi^J^^/^T^/^Hhy 7/V:*-y KO. 5 3 mL ^IriP^^iafil'C 3 BtPpg 

dri^i/= 6/9 4) tJl-Cr^gl^t^U (3R*, 4R*) - 3 - :7/V;:^c3 - 4 - 
Q—Y y /n^-^y S^^-- 1 — J^/V-Jj^V^ t e r t — :/^/W3i;:^7^/H 4 9 m g ^ 

U-C. :J3j;tJ« (3S*. 4R*) - 3 - - 4 - o - h y 
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/l/f-^y iP^^- 1 -;^7/^/K>^ t e r t 9 Om g ^gJ^H-feffitt 

(3R*, 4R*) W 

5 IHNMR (4 0 OMHz, CDC13) 5:1. 49 (9H. s), 1. 6 
2-1. 74 (IH, m), 1. 78 — 1. 88 (IH, m), 2. 37 (3H, 
s), 2. 71—2. 89 (2H, m), 3. 03—3. 14 (IH, m), 4. 
06-4. 29 (IH, m), 4. 45-4. 70 (2H, m), 7. 07 — 7. 
2 8 (4H, m) 

10 ESI -MS Found : m/ z 316. 2 [M+Na] + 
(3 S*, 4R*) #: 

1 HNMR (4 0 OMH z, CDC13) 6:1. 47 (9H, s), 1. 7 
5-1. 87 (IH, m), 2. 16-2. 24 (IH, m), 2. 40 (3H, 
s), 2. 70 — 2. 96 (2H, m), 3. 04 — 3. 17 (IH, m), 4. 

15 01-4. 34 (2H, m), 4. 76-4. 97 (IH, m), 7. 13 — 7. 

2 6 (4H, m) 

ESI -MS Found : ra/ z 316. 2 [M+Na] + 
3) (3R*. 4R*) -3-7/1^:^-13-4-0- h !;/^t;°-<y v^^ • l:^^:^ 
^^#fflMT. Jbte2-C*#fc: (3R*, 4R*) 1 4 9 m g 4 N:^^-i^ 

M^b-^^J 1 0 6 m g ^ UT#fc:o 

IHNMR (400MHz, CD30D) 5 : 1. 91-2. 01 ( 1 H, m) , 
2. 08-2. 11 (IH, m), 2. 38 (3H, s), 3. 15 — 3. 24 
(2H, m), 3. 37-3. 48 (2H, m), 3. 72-3. 77 (IH, 
25 m) , 4, 8 5-5. 0 3 (IH, m) , 7. 14-7. 3 0 (4H, m) 
ESI -MS Found : z 194. 2 [M+H] + 

HiiM 2 0 

(7R. 9S) -7- [ (3R*. 4R*) - 3 - :7/t^;^P - 4 - o - /l^ f 
1 — — 6. 7. 8. 9-7^ h7t: Kp— 5H — i^^^-P^ 
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-f^ r b 1 t:° y 9 --^—jv ■ 1 l -M^g^i^c^Mjfe 

HJfe^fiJl 5T*^V^fc (3S*. 4S*) -4-0- bP/l— t°^y v^>'-3- 
5 T=fTO fee 

1 HNMR (400 MH z, CDC13) 6:1. 62-1. 84 (5H, m), 
2. 04-2. 18 (4H, m) , 2. 36 (3H, s) , 2. 55 — 2. 72 
(3H, m), 2. 84 — 2. 99 (3H, m). 3. 32-3. 37 (IH, 
m), 4. 67-4. 85 (IH, m), 4. 9 "4- 4. 96 (IH, m), 5. 
10 40 (IH, brs), 7. 11-7. 32 (5H, m),.7. 43-7. 46 
( 1 H, m) 8 . 3 5 — 8. 3 7 ( 1 H, m) 
ESI —MS Found : m/z 3 6 9. 2 [M+H] + 

1 6 

5' rs-TiF-tfV^P [3. 2. l];e-^^-3. 1' 

15 (3' H) ^ y-<:y^/z7=7:y'\ (PM^ 

1) 8 — <;xt?/^-8-T1f-tr:X^n [3. 2. 1] 1$^ 3 -:i->' 
hcitV>'2 5 g ^ iJ' a n ^yl^ A 1 0 OInL^C^^L.^ :^ n C2d^^:i^ n noc^ 

/ks OinL^;!ja;t. ^ia(i::X6B#ra^#U;feo ^fL-i^^MBl^. ^^7— /no 

20 ft^±^m^N-;!<^/Ul:'x2 ]) Ki^8 OmLfJl^ff 5 K4 3m 

^y^j>>x^-m^. UBET^m^^^ i^xmmit-^m 29. 5 g ^mn-^mi^t l 

25 2) 5' -Tif-;^fn [ 8 -^:^v'/i'- 8 -Tf- If v-i^ o [3. 2. 1] 
^^$^-3, 1' (3* H) y^i^>*' 7 7^^-3 ' -;^-:/] 

2, 2, 6, 6 -X h7P«^/Wbf^y t^i^e. 6mL^7^ h7 t Kci:7^^^1 
OmLtC^^U -7 8°C{C-C1. 5 8Mn-zf^JUV — ^^i^:y^^^2 
4. 7mL^;!J^^^ ^ig.(CT3 05>ai«|2Ufc„ wtLSr- 7 8'C{c:t. ==ig^;x^ 
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{;i±|B 1 -^^tfcib-g^^ 2 . 1 g<7)7" h^t Kn^^i^l OmL^^^^?^Tb> $ 

3) 5' — rif-;^t°cz 8— rif— t^iX^d [3. 2. 1] :^ 

10 ;^^-3, 1' (3' H) ^y^i^y^^^-] 

8 'CiCT 1 . 0M7X^^bv=^ y:/t3 tVWT/V^ = IJ^ A- h/Vrti^^^g 10. 3 m 
fcfb-^i^^T-fe h— h y7V'2 OmLfC^^U h y ^5^/^>'^:/l 7. 3mL^ 

mmit-^^ 7 0 3m g UT#fCo 

4) 5' -T1f-;5?.t°i3 [8-rif-lfiX^ pt [3. 2. 1] ^iJ'iJ^-3. 1' 

(3* H) y^>yz79i>^2 

25 ±|B3-e#fc'ft;-^^7 0 Smg^p^iJ'y— yl^SmLiC^^bs 2 0 %7K®S'ft:^'« 
^i^li^A-^^MIKl 0 0 m g ^iDx.7K^#ei^'fb. ^ia^jEtCT— IfeS^UfCo 

y ^7 A7K^^g^.lv^TpH^ 9 ^ i^tzti 2}^7^A(^:T 3 (gfl&W *i7K^i 
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IHNMR (3 0 OMHz, CDC13) 6:1. 75-2. 32 (8H, m), 
3. 63 (3H, brs), 5. 07 (2H, s), 7. 10 (IH, m). 8. 
5 4 9 (2H. m) 

ESI —MS Found : m/ z 217. 2 [M+H] 

MMM 2 1 

(7R. 9S) —7— (5' — T-y-x^t°P C8 — Tif — tf->^:^ P [3. 2. 
11 yt^-^-S, 1' (3* H) y^^yy^vl - 8 -6. 
10 7. 8. 9-7^h^t: KP-5H---X^P^7°^Cb]t:°y yv-- 1 

SlitMl 5-effiV^fc (3S*, 4S*) -4-o-hVA — }i'^V i^l^- 3 - 

15 T5:i/^ffiV^-CtTofc:o 

IHNMR (3 0 OMHz, CDC13) 6:1. 60 — 2. 30 (13 H, 

m), 2. 58-2. 73 (3H, m), 2. 84-2. 97 (2H. m), 3. 

27 (2H, brs) . 4. 96 ( 1 H, m) , 5. 07 (2H, s) , 7. 1 

0-8. 5 0 (6 H, m) 
20 ESI —MS Found : m/ z 3 9 2. 2 [M+H] + 

6' -rif-;^t°P [8 -Tif-h'v-:^ P [3. 2. 1] :i-^i^-3. 1' 

(3' H) >r y^^-y'y^:^! 



25 1 6 tmWj::^m^X^ R)t-^n^\ mm<h-^^6 a 6mg<^e#,@i$:<bL-C# 

1 HNMR (3 0 0 MH z, CDC13) 6:1. 79 (2H, m), 1. 98 
(2H, m) , 2. 10 (2H, m) , 2. 3 5 (2H. m) , 3. 6 6 (2H, 
s) , 5. 04 (2H, s) , 7. 18 ( 1 H, d, J = 5. OHz) , 8. 4 
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6 (IH, s) , 8. 49 (IH, d, J = 5. OHz) 
ESI —MS Found : m./^ z 217 [M+H] + 

m^m 2 2 

(7R. 93)— 7— (6' -Tif-^b'P [ 8 — Tjf- bf p [3. 2. 
5 1] ;j-^^-3. 1' (3' H) — ^y^>->/7 7>] -8— -fyUpt^/I^) -6. 
7. 8. 9-7^ KP-5H — ix^P^::/^Cb]b°y -:^>-— 9-;:j — - 1 

HJfe^iji (3s*, 4s*) -4- o - h y/v-tf-<i; v?;x- 3 - 

10 tcj; (9^j;S^=fTV\ mMi[L-^^Q 2 5mg ^fi^H^i UT,#fci„ ifJR}:i]^^T 

IHNMR- (3 0 OMHz, CDC13) 6:1. 72 (2H, m), 1. 89 
(4H, m) , 2. 17 (4H, m) , 2. 6 0 (2H, m) , 2. 6 7 (IH, 

m) , 2. 9 0 (IH, m) , 3. 2 4 (2H, m) , 4. 9 5 ( 1 H, d, J 
15 =10. 8Hz). 4. 99 (2H, s), 5. 43 (IH, bs), 7. 14 
(2H, m), 7. 45 (IH, d, J = 7. 6Hz), 8. 36 (IH, d, 

J = 5. 2Hz) , 8. 43 (IH, s) , 8. 46 ( 1 H, d, J = 5. 2H 

z ) E S I —MS Found : m./ z 3 9 2 [M+H] + 

wtm 18.. 

20 6' — Tif— 5' -Z7jV:^n-y^\fX2 [ 8 — Tif — tf p C3. 2. 1] 

^^-3. 1' (3' H) y^>'y^-7=7iy'\ (dM^ 

1) 3-^no — 2— 7^1^:^-13 t°y i^'V 

2, 3— i^iJ^adt^y 0 7. 3 g ^N — ;?«^/Hf^y K:/2 7 OmL(C 

^^i?^-^:7 5,{b-fe:iXi>A2 6 8. 2 5 & ^^#ffl^Tl 8 OX:\Z.X 2 3 

25 ^Fs^it^bfco :i<^^^^tc:7Ki L^;!jp;t-c-fe^-f hT'^SiiiL. ^tM^v'^^^i- 
^hV e/^-C^^tbfCo ^^^^^JBEIi^Ufc:^. ^S^^g (9 1 - 9 5°C/1 
5 mmH g ) J; ?) »^ mM^t-^H^ 7 6. 1 4 g Sr«l^^#: i: LT#^c„ 

2) 3 — n a — 2— 7/1^:^13^ y=:=i^>'^ 



I 
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icmi^V. -7 OX:iZ.X 2. 6 6M n--:f'f-/l^V^^J>'-^^'9->B^2 3 9 
v?ac5^/W3^— 7^yV^;&P;t 4M7K^-fi:I-:^ h y l> ATK^^gJilX p H 1 0 ICpMUfCo 

;itL^^±g^{e:-C pHl — 2 (CMS bT*^e> 5^31^/^31— 7"7ix-t? 3 m^fiaib. # 

10 g«M^@f$:^ U-C#fc„ 

3)6' — Tif— 5' — 7yv:^n t°n ( 8 — T1f — tT^/^ n [3. 2. 
1] -:tii^^-3, 1' (3' H) — r y^:/j/77>') (D^^ 

iS^ilil 6 i:l^«?'.e;&'?fe(J:J:«9^^=fTV\ ^Mit^^S Omg UT 

15 #fCo 

IHNMR (3 0 OMH z, CDC13) 6:2. 04 (2H, m), 2. 27 
(2H, m) , 2. 4 8 (2H, m) . 2. 8 8 ( 2 H, m) , 4. 13 (2H, 
brs), 5. 02 (2H, s), 6. 71 (IH, s), 8. 42 (IH, 
s) 

20 ESI -MS Found : m/z 2 3 5. 3 [M+H] + 

2 3 

(7R. 9S) -7- (6' — yif-5' C8-Tif-bfiX 
[3. 2. 1] 3. 1' (3* H) —^y^^^y^^^l -8- 

-6. 7. 8. 9 -X h7b KP-5H-v-^P^:?^^rb1b°y i:^ 
25 ^- 9 • 1 L — M^^g:^g>M3t 

^»J^5-e^v^fe (3s*, 4S*) -4-0- hy/i^-f^yi^i^-s- 

* 
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iill;^ : 133-141'C 

IHNMR (3 0 0MHz. CD30D) 6:1. 37 ( 1 H, m) , 1. 62 
(IH, t, J = 13. OHz), 2. 10-2. 3 3 (6H, m), 2. 0 
8-2. 85 (6H, m) , 3. 05 (2H, d, J = 6. 9Hz) , 3. 38 
5 (IH, m), 4.12 (2H, brs), 4. 42 (2H, s), 5. 05 
(IH, d, J = 7. 5Hz) , 5. 11 (2H, s) , 6. 99 ( 1 H, br 
s), 7. 22 (IH, m), 7. 61 (IH, d, J = 7. 6Hz), 8. 1 
5 (IH, brs), 8. 26 (IH, d, J=4. 3Hz) 
ESI— MS Found rm/z 410. 4 [M+H] + 

10 m&\ 19 

^^-3. 1' (3' H) y^>-y:77>-1 CQMjit 

1) 2— :7^^;^n^ yr^n^>'^ 

2-:7/u:^n-4-p«^/vt;°y v?;x2 0 g^7K5 0 0mL{;:i^^U 

15 y 1 0 0 g ^;!jnx.T 1 1 5 "ctciT 2 o B#rHi^# vfco ^ <^M;^^^^^^^ 

2) (2 -:7/v::^-a i;?;x-4 — f /v) — p« ^ / — /i' 

7k^^T. -bIB 1 ■e^fcib-^ife 5 0 0 m g (DT h7tKn77:/18 m 
TK^^by ^!>AT/^5^^7J^5 3 8mg^M:^l O^mW^VfCo CLO^f^td^ 

25 r^(Dibmm.-i- h v ^-ux^^vtco mm^^^^\^xmhtifcmm^i^v:^y 

)V-^'7J>^^^-^y^'7'7^^ (^nnJiN/v-&>/^jJ^y— yv=2 0/1) \z.Xji^W. 

i»M b^Mib-^i^ 2 3 4 m g ■^^m.'^mW-h bT#fCo 

3) 6' -Tif-7' — :7/V;*-t2— ;^ t'n [ 8 -T1f — n [3. 2. 1] 

-:^^^-3, 1' (3' H) — r y-<V>/:7^i^] 
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^fcn-:7'^/^y >:ar1h>-^(^ft^«9t-2, 2, 6, 6-7"h^7«^ 

1 HNMR (3 0 0 MH z, CDC13) 5:2. 02 (2H, m), 2. 31 
(2H, m) . 2. 5 2 (2H, m) , 2. 8 3 ( 2 H, m) , 4. 2 4 (2H, 
m) . 5. 11 (2H. s) , 7. 0 8 ( 1 H, in) , 8. 17 ( 1 H, m) 
10 ESI —MS Found : m/' z 2 3 5. 1 [M+H] + 
MMM 2 4 

(7R. 9S) —7— C6' -Tif-7' -:77l^;^P fc'P [ 8 -TiP- b'iX 

i^p [3. 2. 1] -;r^^-3. 1' (3' H) — ( y^iyy-^^^'l -8- 

-6. 7. 8. 9-7^ KP-5H-v^^P^7°t;?^[b]l:f y 

15 9 — /V • 1 L —M^M^<DM^ 

HJfe^SJl 5-effiV^fc (3S*, 4S*) -4-0- hy/^-f-^y i^:/-3- 

:^-/v(^f^t> 9 i^mMM 1 9 -e#fc'^b'^^^fflv^6^iil«ll^fe^J i 5 ^ l^^jfe;^^ 

IHNMR (3 0 0MHz, CD30D) 8 : 1. 24 — 1. 4 5 ( 1 H, m) . 
20 1. 64 (IH, t, J = 13. 5Hz). 2. 09-2. 36 (6H, m), 

2. 60-2. 85 (6H, m), 3. 12 (2H, brs), 3. 39 (IH, 
t, J = 12. 4Hz) . 4. 12 (2H, rbs) , 4. 39 (2H, s) , 
5. 06 (IH, d, J = 6. 9Hz), 5. 20 (2H, s), 7. 22-7. 
33 (2H, m), 7. 61 (IH, d, J = 7. 3Hz), 8. 15 (IH. 

25 d, J=4. 9Hz), 8. 27 (IH, d, J=4. 8Hz) ESI -MS 
Found : m/ z 410. 4 [M+H] + 

nmm 2 0 

3. 3 -v'^^/l^-.^^tf P (3H) . 4' -h°^y >? 
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i^/@^@?^^/i^= 9/1) Kx6^m^u vmmit'^!^ ? . 4 g ?:#fco 

2) 1— ^Vv^/V— 4- [2- (1 -t Kt2dr->'- 1 — ^ -^'^ii 

10 -t°^y v;?i/-4-;:a-— /i' 

m2. 6 2 g ?:#fCo 

3) 1' — 3, 3 — v^p«^/v— ;^ t"n y^;xy':7^^^— 1 (3 

15 H) , 4' 

±flB 2 -e^fcfk-^i^ 2 . 6 2 gtC2Nfi5S^l 2mL^^3Px.. lOO'C'CS. 5 

20 7 ^ - {^^-^ :^ym^^^J^= 4 / 1 ) l3:-C:9-il»M b^M-fb-^i^ i . 9 3 g 

4) 3. S-v^p^^/l^-;^ t°P [-f y^ixy^'^^'- 1 (3H) , 4' -if^V 

« 

25 1 1 - 3 i mmts::^m^x •? ^^&^^TV^. ^M-fb-^^^ i . 3 4 g ^ 

IHNMR (2 0 OMHz, CDC13) 6:1. 49 (6H, s), 1. 7 
0-1. 92 (2H, m), 2. 30-2. 65 (2H, m), 3. 30 — 3. 
7 3 (4H, m) , 7. 0 2 — 7. 5 3 (4H, m) 
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ESI —MS Found : m/ z 218. 2 [M+H] + 

mmm 2 5 

f6R. 8S) -6- (3. 3--^^9^/l^-Xt°P y^^^yy^^- 1 (3 
H) . 4' -If^yi^^^] -1' -^/l^^'^/V) -5. 6. 7. 8-xh7t:K 

HJfe^di 4-e,^v^fc;^ t°n c-f y^:/^^^:/- 1 (3h) , 4' -t°^yv^ 

IHNMR (3 0 0MHz, CD30D) 6:1. 52 (6H, s) , 1. 7 
10 1-1. 90 (3H. m) , 2. 27-2. 37 (IH, m), 2. 45 — 2. 
8 3 (4H, m) , 3. 10-3. 2 2 ( 1 H, m) , 3. 2 2-3. 4 9 (4 
H, m), 3. 61-3. 73 (2H, m), 4. 48 (2H, s). 4. 8 
0-4. 87 (IH, m), 7. 18-7. 40 (5H. m), 7. 66-7. 
7 3 ( 1 H, m) , 8 . 3 8 — 8. 4 7 ( 1 H, m) 
15 ESI — M S Found: m/ z 3 7 9.2 [M+ H] + 

m^m 2 1 

(IRS . 3' RS) - 3' - C (tert - zf ^ J^^ V JV) 

v-1 ><9^/v) y^^y":7 7>- 1 (3H) . 4' -b'^yv?:^! <d 



20 1)1 — <:^v^/l'- 3 - (tert —'f^?^^'^^ "^jViy V JV:^^-^^- 'f'J^) - f 

1 -^^v?>'^-4-t Kndri/- 1, 2, 5, 6 -■r h 7 t Kci fc° y i^^- 
3 . 0 g ON, N — f^yl^/jN/l^AT ^ K 1 O m 

L^?St^:^ ^ ^y^;VO. 8 2 g^t;« tert -y'^/l^v^p^ 5^/^^ n o U=7>'0. 
25 7 2 g^;bPXL. ^a-eO. 5B#rfQ^^|ibfc#. /^^iP^fdo 

J^L. 7K?^T7k^^t:y ^[i7-fc.T>'i^^ = «j^A0. 3 0 g^;tJP^I^t&J-Tl. 5^M 
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yl'=10/'l) -e^S<^*@'l4<^liJ:^^«^^I^V^^c^, N, ^--J:^^JV-^JVJ>. 
T5: Kl OmLf^^^b. 4 1 gS.TJ«t e r t 

(^:2^^1^- v/'il®?ai^y^= 10/1~4/1) -r^^^iftM ^M^t^^ 5 6 6 

10 2) (IRS , 3' RS) -3' - C (t e r t -y^/Vv?^9=-/l-ixy/V) :t 
=3^v^] [-r y-<>'>*':7^V- 1 (3H) , 4' - i;?:/] 

m\'^^mi-iMT^M lit mmfj::^^K^ ^ ^^s^^TV^, mmit^^ 1 3 o m g ^ 

15 IHNMR (3 0 0MHz, CDCI3) 5:-0. 13 (6H, s), 0. 7 
9 (9H, s), 1. 70-1- 90 (IH, m), 2. 05-2. 25 (IH, 
m), 2. 38-2. 52 (IH, m), 2. 93-3. 06 (IH, m), 3. 
20-3. 3 7 (3H, m). 3. 50-3. 60 (IH, m), 4. 99 (1 
H, d. J = ll. OHz) , 5. 08 (IH, d, J = ll. OHz) , 7. 

20 1 8 — 7 . 3 2 ( 1 H, m) 
MMM 2 6—27 

(7R. 9S) -7- ( (IR*. 3' R*) -3' - b Kp ^yW-^ If 

P y^:^>^7 7>^- 1 (3H) . 4' -H'^Vi^^l -1' --(/l^^^ 
JU) -6. 7. 8. 9-5" h^t: KP-5H-->-^P^r^ fbl Tc'Vi^^^- 
25 9-:i—^VRn (7R. 9S) -7- ( (IS*. 3' S*) -3' -tKP^ 

\ y( V -<iyy^y'7 l^- 1 (3H) . 4' -tf^ye^>^] - 
1' -6. 7. 8. 9 -7" h 7 b Fp - 5 H-'>^ P^:/^ 

fbl \fVi?^^-9-^—J'V <DWt 

mmmi 5xm\'-'ft. (3s*, 4s*) -4-o-by/v- f-^y v'^^-s- 
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/Wii^CH I RALPAK AD, 2 c mX 2 5 c m ; 0 . l^/oi^^^f-Jl-T ^l^^ 
5 ^df-i^ y:/c2 tV^T/l'^^/l'= 2/1 ; i^jS 2 OmLym i n) ■C^^SiU, 
3fe=fT®^>e)>f3. (7R, 9S) -7- ( (IR*. 3' R*) -3' -fc Yvj^ 

^^^^jv-p.\^xz 1 (3H) , 4' -t'-^yi^^^] - 

1 ' _ 6 , 7, 8. 9 -7^ h V t - 5 H-iX^ n-^T'^ 

[b] tfy V?:/- 9-;^— >'V?rl Omg. '^nH^iJ^h. n (IS*, 3' S*) 
10 #:i0mg^#fco (M#}i?|^|^^-efc^:^c&, -gH-b, — ;^^1R* , 3' 
R*#i:. teZ^^lS*. 3' S*^^i:Ufc„ ) 

m:Mm2 6<Dit^m (ir* , 3' r*) 

^W^m : 6. 5:9- mmS^:^'7J^ ; <J^V-fe/Vtt^CH I RAL P AK AD 
0. 4 6 cmX 2 5 cm ; 0. 1 %iP3:.'f-/\^r ^l^. ^^-^^^^^ 

15 CI tVl^TyV^— /V= 2/ 1 ; ^Sjfi . 1 mLym i n) 

IHNMR (3 0 0MHz, CDCI3) 5 : 1. 5 5 — 2. 0 0 (5H, m) , 
2. 10-2. 32 (3H, m), 2. 35-2. 74 (5H, m). 2. 7 
8-2. 96 (2H, m), 3. 00-3. 11 (IH, m), 3. 41 (IH, 
dd, J = 3. 8, 11. GHz) , 3. 49 (IH, dd, J = 5. 0, 11. 

20 2Hz), 4. 96 (IH, d, J = 9. 9Hz), 5. 07 (2H, s), 5. 
40 (IH, bs), 7. 10—7. 34 (5H, m), 7. 45 (IH, d, 
J = 7. 3Hz) , 8. 36 (IH, d, J=4. 9Hz) 
ESI —MS Found : mX z 3 9 5.3 [M+H] 4- 

mmm 2 7 (Dit-^m (is*, 3' s*) #: 

25 i^J^^W:ll. 7^)- (^^tt;^7 7^ ; tJ^-r-feMir^CHI RALPAK A 
D:i7^A, 0. 46c mX 25cm; 0. 1 %i^^5^/VT 5 ^ 

kVUT/l^=3— 2/1 ; ^Siig ImL/min) 
IHNMR (3 0 0MHz, CDCI3) 6 : 1. 60 — 2. 13 (5H, m) , 
2. 13-2. 32 (3H, m), 2. 36-2. 75 (5H, m), 2. 8 
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0- 2. 95 (2H. m) , 3. 05 (IH. dd, J=4. 0, 11. 6H 
z) , 3. 40 (IH, d d, J=4. 0, 11. 2Hz) , 3. 49 ( 1 H, 
dd, J = 5. 0, 11. 2Hz) , 4. 96 (IH, dd, J=2. 6, 10. 
8Hz), 5. 07 (2H, s), 7. 10-7. 34 (5H, m), 7. 45 

5 (IH, d, J = 7. 4Hz) , 8. 36 (IH, d. J=4. 9Hz) 
ESI -MS Found : m/ z 3 9 5.3 [M+H] + 

m^m 2 2 

1- yt^ju-pt,]^u [2, 3-v^t:KP-lH — T ^ K— ^l^- 3 . 4' 

10 1) 1' -^5^/V-;^fc;°n [2, 3-v^tKo-lH — f ^ K— /V- 3 , 4' - 

^*#H^T. 1 iJ^v;^/^?^^^/^-;^!::"^! [2, 3 -i^t Ko- 1 h-^ 

{Tetrahedron, 1997, 55, 10983-10992 |B^O:^&(- J: !9 P^UfCo ) 1 g <Z) 
15 h/va^>'2 OmL^?^(^> 6 5%•:^ b y iJ'ATK^'fkt';^ ( 2 -p« b =ari/a^ b df- 

itbfco ^^^^M*bfc:#. a^trixy :^7<5^yk:^7 7Aj5' a-^ b^/7:7 >f'- 
20 (l%T:^^^T7K^ ^^PtcI7^^/PA/7<<5'y— >'^=5/l) i^X^m^Ml^^M 

it-^m 0 . 3 2 g ^#fCo 

2) 1. 1' -i^^^^yv- J^t'a [2, S-v'k Kci— IH-^^'bWV'-S, 

4' -t'^y^^:/] 

±|S 1 -Cltfc-fb-^tJ 0. SOgtD^iJ' / —/V 1 0 m L mWX^. m^Ti^T / tK 
25 ^-fli5t;>>^-^-by ^7^1 8 7mg^;!)PX.fci„ l%:^^^^V^-CpH4~5^^ 

bfcm. 3 7%/t:y^AT/V7^t K^?^3mL^;!]P^^?e.(--C7. S^M^i^^Ufc: 
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10/1) \z.x^m^m i^mmit^m 2 4 3 m g ^#fc„ 

3) 1 — j>< ^/l^;^ tr n [2, 3 -v?t Kci— 1 H— K~/^— 3, 4' — bf^ 

±iE 2 -eWfcfb-B-^ 2 4 3mgC>-i;!*:J^Dn3i^;X7mL^?g(C^cil3#*^l - 
5 n ct^^/lx 1 . 2 1 mL ^;!jP^ 1 5 RtPs^al?^ UfCo ^3^*3 

■^^:^iy^j^x-^m\^t^o ^m^m&m^vfc^. mm^^mmnmii'^'^ht^ 

10 U^Mfk-a^^ 6 4 m g ^#fCo 

ESI —MS Found : m/z 2 0 3. 2 [M+H] + 

• MMM 2 8 

(7R. 9S) -7— ( 1 - p< f^/v-;^ P — [2. 3--:^t:KP-lH — T :x K 
— /V— 3. 4' -tf^yy^^^] -1* —6. 7. 8. 9 — 7^ h 7 

15 b Kp-5H-->^ P^T'^ Cb3 }^°]} 9—:^— ' 11^ -m^^i&(Dm 

2m. 

HMMl 5-^^V^fc (3S*, 4S*) - 4 — o - /W- If^ y v'i^- 3 - 

20 IHNMR (3 0 0MHz, CD SOD) 6:1. 29 — 1. 63 (2H, m), 
1. 88-1. 99 (2H, m), 2. 04 — 2. 18 (IH, m), 2. 18 
-2. 32 (3H, m), 2. 71-2. 90 (IH, m), 2. 77 (3H, 
s) , 3. 04 — 3. 22 (4H, m) , 3. 2 5 — 3. 42 (2H, m) . 3. 
33 (2H, s), 3. 53-3. 67 (2H, m), 4. 42 (2H, s), 

25 5. 01-5. 09 (IH, m), 6. 50-6. 72 (2H, m), 7. 02 
-7. 15 (2H, m), 7. 20-7. 28 (IH, m), 7. 57 — 7. 6 
3 (IH, m) , 8. 2 2-8. 3 0 ( 1 H, m) 
ESI -MS Found : m/ z 3 7 8, 3 [M+H] + 

M^m 2 3 
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4- ( 2 — p p 7 31 ^/v) -4-7/w;<t-p fc'^U e^::^(^M3^ 



Jais-ilS — 3-effiV^fc3— ;^=3f.y_8— Tif— If^^^n— [3. 2. 1] 

^Mih^m 9. 7 4 g ^ UT#/c:o 

10 2) 4— ( 2 — ^ n cz 7 :ii — 4 — y S^>'— 1 — 

^*#H^T. -7 8°C{c:T4- (2-^ nc3:7;c=/V) — 4 - t Ktadf-v-l;" 
i^l^— 1 -:^/]^:^:yWt^^^i^^l^5. 5 1 gO^ o ctjjNyl^A 1 6 OmL^^J::^ 
e;?ac^yVT5: yf-yv^r h y :7y^:;*-y K5. 26mL^APX.. -78'C{3:'C1^ 

(2 : 1) ^i-a-^?^! 5 OmLic:^0U> 0. 0 5ME^'fb;a-;=^ ^ !^7i^7j<^|^ 1 
5. 9mL43j;t;^N — j?<^/V^y^7;i-y >N-;r=¥v'K3. 7 3 g ^iPx.^ii.}C 

x^j^mmm i^mmit-^^ 2 . 1 1 g ^«-fe?ftjyt#> t x^xm^o 

3) 4— i2-^TPtu7a^:=-M —4— 7/1^:^13 tf-^y i^V 
4— ( 2 — CI n :7 3i — 4 — 7/V;^-cr t°^y v^V-— 1 — ;^;/V7}?>^^^>' 

25 i^/Va::;^-7^/^2. 11 s<DT± h^hV/l^ 5 OmLW^Ks h y p< 5^yV:i^ n d 

7^1. 5 3mL*5j:tJ«3 l^^k-^ h y 1 . 8 2 g ^^JPx.. ^ig.{C-C 3 0 :9-F^ 

9 1 g^;tipx.i o^mwiwi^tz'^. R^M%:mm^'f-M^xmm\^. iMmm\^ 
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1 ) \-CX^W^U\MM\\^'^^ 9 9 2 m g ^^^^^m.t bT#fcio 
1 HNMR (4 0 OMH Z.CD30D) 5:2. 17 (2H>m)s 2. 95 
5 (2H. m) . 3. 3 5 (2H. m) . 3. 5 1 (2H. m) ^ 7. 3 4 (3H. 
m) . 7 . 5 9 (1 H. m) 

ESI —MS Found : m/ z 214. 2 [M+H] + 
%WSA 2 9 

(6R. 8S) -6- [4- (2— ^ - 4 - :7/V^p U 

10 >--l — r^V^^/Vl -5. 6. 7. 8-7=- h^t: KP^y U :>^-8 /I^ • 
1 L -M^MtP^jt 

HWili 4T'>ffiv^fc;^t°^ [xi'y^i/>/:7 7^-i (3H) , 4' -fc°-<yi? 

15 IHNMR (4 0 0MHz^ CD SOD) 6:1. 30 (IH. m). 1. 56 
(IH. m) . 2. 0 8 (IH. m) . 2. 2 3 (3H. m) > 2. 7 7 (2H. 

m) , 3. 0 1 (4H. m) X 3. 3 0 (4H^ m)\ 4. 4 0 (2H> s) . 

5. 0 1 (IH. m) . 7. 2 0 ( 1 H. m) . 7. 3 2 (2H> m) . 7. 4 

1 (IH, m). 7. 56 (IH. m) . 7. 61 (IH. dd. J = l. 8. 
20 8. 7Hz). 8. 21 (1H> dd. J = l. 5. 5. IHz). 

ESI -MS Found : m/ z 3 7 5.2 [M+H] + 

^jt^J 2 4 

3_:7yV;^p-3-:7-n-/v-8-Tif-b"ix^p [3. 2. 11 



3a 



25 1) 8-^>'i^/'^-3-:7 3i=L/^-8— TiJ'-tfi^ri'cr [3. 2. l] ^^J' 
- 3 — /V 

ti3^M8-3-effiV^fc:3-;^=3ey-8-Tif-tfv^^i3 [3. 2. 1] ^ 
-y- 8 t e r t -:/5^/W^;^'7^/V'S.t;«2 --ya^^Vv^/^T/^a 
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3_^d{.y_8-T1f-tfiXj5'C3 [3. 2. 1] 8-:*y^/}?>'M^:/ 

Wii^m^^ "0 K^s^^TV^, m.m{\L-^m 2 . s 0 g ^ t bi:#fco 

2) 3 — t Kt^dE^^/-— 3— 731— /V-S— TifK'v'ii't^ [3. 2. 

5 -8— ;i(7/i'7i<:/^^:/v^>'i^^;^-7'/i' 

±fa 1 ■T?#fc'^k-^^^^ffiv^, ^^K^rcijr y -/i^t::#x.fcftfciii^3tM 12-3^ 
III^^-S^&^^fV^fe3-7al— /V—B-Tif-lfi/iJ^n [3. 2. l] 

10 »J|^#>ibT#fc„ 

3) 3— 7^/V^t2 — 3— 7 3;:^yV-8— Tiflfi/^ci [3. 2. 1] 

m^M2 3-2X'm^^fc4- (2-^ - 4 - t Kd ^v' y 

15 CI J:tJ«^^}e:it'fbp« ^i^^^lrffiv^fc^ifefiMit^J 2 3-2^ mmti::^mcX <0 

!^Jt>^n\f\ ^JH-fb-^i^ 9 1. 7 m g ^M'&^^l^ t VX^tCo 

4) 3— 7/1^:^13— 3— :7 01^7^-8— Tif If' iX^o [3. 2. 1]::*-^^^^ 

M7^M2 3 — 3 ■XM\f^tl 4- (2 — ^Cici73i:^y^) — 4 — 

20 {ii^at^!l2 3-3 3->^/^:^ci-3-7ai::i/v 
-8— Tif Ifi/^n [3. 2. 1 ] 3 — 7ai:=:/V— 8 -T1f fi/'^ n 

[3. 2. i:\ :t^^>'-2-:^l^(D^mmm^J^tMi^^3 0. Sm&^Wco 
^MM 3 0 

(7R. 9S) -7- C3-:7yl^;^P-3-7ji::^/l^-8-Tift:^v^^P [3. 
25 2. 1] 8--^/V^^/V) 6. 7. 8. 9 -"7^ h 7 b Kp - 5 H--> 

P^^^ C b ] t:° y v'^^- 9 • 1 L -M^^:^(DM3t 

HM^lll 5T'>ffiV^f^l (3S*, 4S*) - 4 - o - h y /l^- fc°-<y v^i^- 3 - 
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IHNMR (400MHzs CD30D) 6:1. 24 (5H. m) ^ 1. 60 
(IH. m) . 2. 3 2 (8H. m) . 2. 7 9 (4H> m) ^ 3. 0 4 (2H^ 
m) . 5. 0 1 (IH. m) . 7. 2 7 (4H. m) . .7. 4 6 (2H^ m) > 
7. 5 6 (1H> m) > 8. 2 2 (IH^ m) . 

ESI -MS Found : m/ z 381.3 [M+H] + 

u^m 2 5 

(3R*. 4R*) —4- (2-^PP73i:=^/V) tf ^ U '✓^>^— 3 — yl^OM 



1) 4- (4, 4. 5, 5-Th^;^^/^^- [i: 3. 2] i^^^df ^ V- 
10 2 — f/V) —3, 6— v't Kci— 2H— t°y v^:x— 1 — :*yK^:/^t e r t — 

S^#fflMTs 4 -;*-drv'— t'^y i^:^- 1 -;!57/V^'V^ t e r t 
7^/W9. 9 6 g(^-7^ h^t Kn77>'2 5 OmL^^j^lC— 7 StiiC-Cl. OMU 

15 Tb. -7 8°Ct3:X3 05>Ji#l-:fco R}:KM\^-7 8°CiCXN-y=r,=~jU\^'P^ ( 
h y 7/V:;J-pp< 5: K) 17. 9 g <^7^ h 7 t Kta :77 V 7 5 mL 



V ^ J>^X-^m\^f^o ^^^^JIW*L. *a4-> y 7/^;^-ap{^5?i^;^/V7J^=adr 
20 3, 6 — v't Ko — 2H— t'y 1 — ;^;/^2j^>'^ t e r t — r/^yi'^;^ 

) i^^u:yi2. 7 g,. g^^:;?;y 4. 7 g, 1, .1' -t';^ (i^^airz/v 
;j^>?.:7^y) 7a^n-fe:/i. 3 9 g *3 J: t/i^-fb C i . i* -if;?^ i-:^:7zc=./i^:^ 

25 :7cnn-fe>'] y«^>^l>^l. 8 3 g ^]lg^fotJP^> 8 O'CtdT 2 2 

vmmit^m 15. 2 g ^n^mvi^ t uT#fco 

2) 4— ( 2 - i?' 13 o ^7 31 :=:/V) —3, 6 - Kn — 2 H- t' y v^:x- 1 — 
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/v^j^i/^t e r t —zf'f-ji^^:^'rji' 

^^#H^Tx -h13 1 -e^fc-fb-^^ 3. 95gCON, N-i^T^ ^/I^xIn/IxAT 5: 

5. 3 1 g*3<J;t)«iS'fb [1, 1' -t';^ (v?:7;£=/v;ifc;:^:7w' /) ^a^n-fe^^] 

5 ^-^7 v^e7 4 7 4 m g ^JI|M^P;tx 8 0 'CJCT 1 7 B#rBm# UfCo ^Jt&?^{C:^fa 

^mmm x^mmit^m i . e i g ^m.n^m'^mt uT#fc„ 

10 3) (3R*, 4R*) -4- i2—^nu'7a:^=-M t'^U.i^V'- 3 /V 

Mife^ili 2-2-e.ffiv^/ci-^i^-:^/v-4-o- hy/v-i, 2, 3, e-'r 

t^ifeV^^^;&^iMi^^!l 12-2^ l^^(D;^feicl j; «5 SJ^;;^^TV^. ( 3 R S , 4 R S 
) —4— ( 2 — t2 n 7 31 ^yv-) — 3 — t Kn f^y e;?^^— 1 — ;^7/^;j?>'^ 
15 t e r t-zf'^jV^m^T^/V^ry^tX^X^fzLo ^*#H^Ts -htB^b-^^t^l 

(3RS, 4RS) —4— (2-i:^t3n7 3i^/^) t°^y v?i/— 3 yW^S 
20 -fell^i: L-C#fCo 

#b:Jxfc^-fe:5:#:i 8 6 m g 7 A (iJ^-l'-fe/V-ttMCHRAL C P 

AK AD-H;^^^. 2cmX25cm;0. 1 %>^^^/VT 5 ^=3^^-^^ 
/oiiJr y -/U= 8/^2; ^JS]^ 20m L/m i n ) X^^^U 3fe=fTiil:$> (^5^ 
^^^r^l : 7. 0:9-) /i>^bx (3S*, 4S*) -4- ( 2 - n n 7 oi f 
25 -<y v?V-3-:^— /V7 1. 3 m g UT. (iJfeit^W : 1 1 . 

5:9-) 3&^e>x iHl (3R*, 4R*) #:6 8. 2 m g bT#fCo (i^ 

#f*^ll^-C'fcSfcJe)x {grili. — ;^^3R*, 4R*^^i, #.^^3 3*, 4S 
Lfco ) 

^fr®^^ (3 S*. 4 S*) W 
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1 HNMR (4 0 OMH z, CDC13) 6:1. 52-1. 64 (IH, m), 
1. 86-1. 91 (IH, m), 2. 61 (IH, dd, J = 9. 7, 11. 
5Hz). 2. 71 (IH, td, J = 2. 7, 12..1Hz), 3. 05-3. 
10 (IH, m), 3. 16 — 3. 22 (IH, m), 3. 38 (IH, ddd, 
5 J = l. 0, 4. 4, 11. 4Hz), 3. 87 (IH, td, J=4. 6, 1 
0. IHz), 7. 14 — 7. 18 (IH, m), 7. 24-7. 29 (IH, 
m) , 7. 3 3-7. 3 8 (2H, m) 

E S I —MS Found : m/ z 212.1 [M+H] + 
(3R*. 4R*) #: 
10 1HNMR> ES I -MSf:t3 S*, 4 S * P Co 
MMm 3 1 

(7R. 9S) -7- [ (3R*. 4R*) -4— ( 2 - ^ p P 7 ai^/V) -3 
-fc KP=^i^fc:°^y i^:^- 1 — — 6. 7. 8. 9 —T h'7 }^t2 — 



5H-iy^P^y^ [b] t;°y v^V-9-::r— /W- Ij^^i^fDMat 
15 HM^J 1 7-e>S^^f^: (3R*, 4R*) -4- (4 -7/^::rt3 — o — /V) 
- If ^ y 3 /I'Oft^ 9 {cMat^aj 2 5 ■C^fcYb'^^J ( 3 R *, 4 R * 

20 iSl!;^ : 2 1 4^; 

IHNMR (4 0 OMHz, CDC13) 5:1. 45-1. 90 (6H, m), 
2. 03 (IH, t, J = 10. IHz), 2. 10-2. 17 (3H, m), 
2. 58 (2H, d, J = 7. 3Hz), 2. 64-2. 70 (IH, m), 2. 
25 84-2. 93 (2H, m), 3. 06 — 3. 12 (IH, m), 3. 21-3. 
25 (IH, m), 3. 97 — 4. 03 (IH, m), 4. 93 (IH, dd, 
J = 2. 6Hz, 10. 3Hz), 5. 36 (IH, brs), 7. 09 — 7. 
18 (2H, m), 7. 23 — 7. 29 (IH, m), 7. 35 — 7. 38 (2 
H, m), 7. 41-7. 50 (IH, m), 8. 33-8. 35 (IH, m) 
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ESI —MS Found : m/ z 3 8 7.2 [M+H] + 
MitM 2 6 

(3R. 4R) -4- (2-^PP-4-:7/I^;^P73ic^/V) H'^V i^^l^- 3 - 
5 1) 4- (2-^?^ CI P — 4-:7/l';^t2 7^=/W) -3, 6 — -✓^t Kp — 2 H- t:° 

y s;^^'— 1 — t e r t — 

MiitM 2 5 — 2 -Xr^V^fc l-^aa— 2 — H — K^>'-^^:/<Dftt> 9 1 — ci 
ci-5-:7/V;^-n-2 — 3— K^>'-e'^^^^V^^#.^4^5t^J2 5 - 2 ^ IH^/cg;^ 

10 2) (3R, 4R) -4- (2-i5^ni3-4— 77^^n:7aif:^/^) v^^'- 
3 /l^ 

Mai^J2 5-3-effiV^jt4- ( 2 - ^ P a :7 :t -3, 6-i^t:KP-2 

H- 1° y v^i^— 1 — t e r t -"T'^/l^^^i^-T^/K^f^t? 9 {^l 4 — ( 2 — 
i^nn-4-:7/V;e-a:7ai— /V) -3, 6 - v^t Kci - 2 H- 1° y v':/- 1 

15 /i-^iymt e r t -:/^>'^J^;^v"/^^ffiv^§*:S.t;^^^^S'J^^:^^^^4:^^^ 

(iJ^'-f-fe/^tt^CHRALCPAK AD:^7^i^^ 2 c mX 2 5 c m ; 0 . 1% 
t?3^^/^r^:/x ^dri?-i//3i:^y— /V= 9/1 ; iJ^gjS 2 0mL/min) ^ 

ffiv^s^ifef*s^at««j2 5 - 3 tmmts::^m^m\'\ ^^n^ mn^m : i 4. s 

i^) d^b^M-fb-^i^ 3 . 6 2 g UiT^fCo 
20 IHNMR (3 0 0MHz, CDClg) 6:1. 80 (IH, d, J = 13. 

OHz), 2. 11 (IH. m), 2. 55 (IH, t. J = ll. OHz). 

2. 70 (IH. t, J = 12. 3Hz), 3. 13 (IH, d, J = 12. 5 

Hz), 3. 36 (2H. m), 4. 23 (IH, bs). 6. 99 (IH, 

m) , 7. 1 9 (2H, m) 
25 ESI —MS Found : m/z 2 3 0 [M+H] + 

^Jfe^J 3 2 

(7R. 9S) —7- [ (3R. 4R) -4— ( 2 - ^ P p - 4 - 7 ji 

-3-fc KP=3r->tf^y t^:/- 1 -6. 7. 8. 9 V 
7lc Kp— 5H — v^^P^T"^ fb] b'U i^:^— 9 — • IL— M^^g:^^:' 
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mmmi 5x-m^^ti (ss*, 4s*) -4-o-hy/v-t"'-<y>?>'-3- 

IHNMR (4 0 OMHz, CDC13) 6:1. 51 — 1. 87 (6H, m), 
2. 00-2. 05 (IH, m), 2. 09-2. 16 (3H, m), 2. 5 
2-2. 61 (2H, m, 2. 64-2. 70 (IH, m), 2. 83 — 2. 9 
2 (2H, m), 3. 00-3. 07 (IH. m), 3. 20-3. 25 (IH. 
10 m) . 3. 9 2 — 4. 14 ( 1 H, m) , 4. 91—4. 9,4 ( 1 H, m) , 5. 
37 (IH. brs), 6. 97-7. 01 (IH, m). 7. 08-7. 13 
(2H. m), 7. 31-7. 34 (IH, m). 7. 41-7. 43 (IH, 
m) , 8 . 3 3 — 8. 3 4 ( 1 H, m) 

ESI —MS Found : m/ z 4 0 5. 2 [M+H] + 
15 ^W0% 3 3 

(6R. 8S) —6- r (3R. 4R) —4— ( 2 - ^ n P - 4 - :77^;^i3 :7 
-3-t: KP^':^t:°^y v^:x- 1 — -5. 6. 7. 8 -7^ b 

HM^n 4-e>mvNfc;^ t'ci [.< y^^'y^^^'- 1 (sh) , 4' -tf^yv? 

20 • 1 I^Mi^c[>'R;;b «9 lii^iig^!! 2 6 -Q'm^W^-^^ ^ffi V ^ ^m^'^Wl 1 4 i: P 

25 WlA : 2 1 8 "C (r^-^^) 

IHNMR (3 0 0MHz. CD30D) 5 : 1. 65-1. 81 (IH, m) , 
1. 83-2. 09 (2H, m), 2. 20 — 2. 31 (IH, m), 2. 49 
-2. 78 (3H, m), 2. 80-2. 96 (IH, m), 3. 00 — 3. 1 
8 (3H, m), 3. 18-3. 34 (1H, m), 3. 45-3. 72 (2H, 
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m), 4. 20 — 4. 35 (IH, m), 4. 47 (2H, s), 4. 75-5. 
00 (IH, m), 7. 02-7. 16 (IH. m), 7. 16-7. 33 (2 
H, m), 7. 40-7. 52 (IH, m), 7. 60-7. 71 (IH, m), 
8. 35 — 8. 43 (IH, m) 

ESI —MS Found : m/ z 391. 1 [M+H] + 

mm 2 7 

(3R*. 4R*) -4- (2-^PP — 6-:7/l^;e-a:7k;:^/U-) f^yv?:^- 
3 -;e-'-/K^Mi 



1) 4- (2-i^nn-6-:7/P::^a:7cn=/V) -3, 6 -i^^t Kn— 2 H- 
10 V i^>'— 1 — t e r t —':f=f-j\^=^:^'T}y^ 

2 5 — 2 -effi V^fc'fb'B'^JO'f-tfc) ?)Jci-^nn-3 - - 2 — a 

{"c^m 3 . 8 7 g ^^^-fe^Jbti^ i: x^-zm^o 

2) (3RS, 4RS) -4- (2-iJ^nt3-6— yV) — 3 — t 
15 Ko^^v-t"^]; v'i^— 1 --^JV-^I/W. t e r t — >^'f^/U^><>-7^yV' 

N, N' — If;^ (^/>r y tV:i57^73i=/V7j^7:^) N, N, N' , N' — 
h7 7«^/^^^l^^^v^T5:^5 5 3mg(D^— T^yV— 7^ h7 t Fp:7^;x (5 : 
1) 6mL^M^^:^ Ji^n >- by lyy^:^!^ K • v*^5^/^^— T^/I^^O. 3 3mL 
^n^-^^L-a 1 . 5 ^P^»# bfdo ±fB 1 X-m^it^^ 3 18m 

tc^, . 22inL. TkO. llmL^ 5 Myk^it^ h V ^ -^7^^'^ 

0. 4 1mL. 3 0 %ai^'fk^7jc 0 . 3 bm'L^i^^K ^M^. ^^XMr^B^W 

%^;V^xi'^Yif'7'7'i— (^=3ri^V/"i^^:3^^/^=5/l~3/'l) X^J^W^ 

25 M U^M-fb-^^J 1 8 6 m g ^M-fe^ftJfc^'^ ^ bT#fCo 

3) (3R*, 4R*) -4- (2-:^'PCi-6-:7/^;^-n7cn^/W) JJ 

3 — ^ — 

^^#H^T^ ilE-fb-g-i^ 1 8 6 m g 4 N:^m-^^:t-^'t^:/^^S^*Px.^^g. 



wo 2005/085228 1 23 PCT/JP2005/004264 

h V ^ M^X^^mi^tio (3RS. 4RS) -4- (2->5^n 

bnfc^-^S:^? 7mg ^^^?g14;{77A (iJ^-r-fe/^tti^CHRALCPAK 
5 AD:JU'7J>>. 2 cmX 2 5 cm ; 0. 1 %v^3if^yVT 5 7 — 

/W=8//2 ; 2 OmL/m i n) X^^^mV. i^Wm^ : 1 7. 

2 m i n ) b^Sib-^^i 4 7 m g bT#fCo (^ftr^fb^tt*!^ 

5£-C'fo5fcJ?>. M-bs — :*r^3R*, 4R*#:<b. m:&-^3 S*, 4S*#:ib 

10 ESI —MS Found : z 2 3 0 [M+H] + . 
MMm 3 4 

(7R. 9S) -7- [ (3R*. 4R*) -4- ( 2 - ^ P n - 6 - 
:7 3icr/v) — 3-b KP'¥v^t:°^y v'V- 1 — Tyl^^^/l^l -6, 7. 8. 9 — 

15 :^(DMjt 

^W!li5-e^v^fc (3 8*, 4S*) -4-0- h y/v-t'^y i?:/-3- 

20 IHNMR (3 0 0MHz, CDCI3) 6:1. 68 (4H, s), 1. 92 
(IH, t, J = 10. 4Hz) , 2. 14 (4H. m) , 2. 61 (3H, 

m) , 2. 8 8 (2H, m).. 3. 2 0 (2H, m) , 4. 3 3 ( 1 H, m) . 

4. 95 (IH. d. J = ll. OHz), 5. 35 (IH, brs), 6. 9 

7 (IH, m), 7. 16 (3H, m), 7. 45 (IH, d. J = 7. 1 H 
25 z),8.36(lH, d, J=4. 7 Hz) 

E S I -MS Found : z 4 0 5 [M+H] + 

mmm 2 8 

(3R*. 4R*) -4- (2— :^PP-4-7/W;e-P73i^/l^) -3-;?<h^ 
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1) (3R*, 4R*) -4— (2— :^ctci — 4— 7/V;^-n:7 3i:=:/V) —3 — 1; 

Jil3t^J8-2-^rffiv^fc8-r1f-fcfv'^cI [3. 2. 1] Hr^ '^i^-2,-:^:y 

<D'^t> 9 2 6-2 -riWz.\\^^m^^'^^^\^t^-im^^\ s - 2 ^ nm(0')j 

2) (3R*, 4R*) -4- (2— rJ^nn — 4-:7/W::e-n>'3i:=^/V) -3-^ 
h:3f i^t'^y 1 — ;^7yV;}?>'^ t e r t —•:f^ji\^:^:^'TJ\^ 

i^ig^lll 4-2T'^V^fc (3RS, 4RS) - 1 -^:Xv=p ^ v';*/^;ii<^/^- 
3 - 1 Ka 4 - o - f y /vif^ y >?>'(^j-'c::b ?) tcJiiB 1 TWc-fb-a-^^ffi 

3) (3R*, 4R*) -4— (2— tJ'PiPi — 4— 7/^:*-ci:7 3i— /V) — 3— 

IHNMR (4 0 OMHz, CDC13) 6:1. 51 (IH, ddd, J = 4. 
2, 12. 3, 25. 4Hz) , 1. 7 3-1. 8 9 ( 1 H, m) , 2. 52 

(IH, dd, J = 9. 9, 11. OHz) , 2. 70 ( 1 H, t d, J = 2. 
20 7. 12. IHz), 3. 04 — 3. 08 (IH, m), 3. 10 — 3. 23 

(IH, m) , 3. 2 2 (3H, s) , 3. 4 5 ( 1 H, td, J =4. 3, 1 
0. OHz) , 3. 54 (IH, dd, J=4. 2, 11. 2Hz) , 6. 9 
6-7. 01 (IH, m), 7. 10-7. 13 (IH, m), 7. 25-7. 
2 8 ( 1 H, m) 

25 ESI -MS Found :m/z 244. 1 [M+H] + 

umn 3 5 

(6R. 8 S) -6- [ (3R*» 4R*) -4- ( 2 - ^ P p — 4 - 

— 3-^ h=ar->l^^y v^>^- 1 — r/l^P<^/Vl -5. 6. 7. 8-7^ 

h7 b Kn^/ y 8 /i^ ♦ 1 L -m^^^(DWk 
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4T?^v^fc;^lfp C-r y^^^y':7^:/- 1 (3H) , 4' -n'^Vi^ 

5 1 HNMR (4 0 OMH z, CDC13) 5:1. 62-1. 68 (IH, m), 
1. 82-1. 95 (3H. m), 2. 08-2. 20 (2H, m), 2. 4 
1-2. 47 (4H. m), 2. 90-3. 10 (3H, m), 3. 20 (3H, 
s), 3. 36 — 3. 39 (IH, m). 3. 55 (IH, td, J=4. 3, 
10. IHz), 3. 94 (IH, brs), 4. 89 (IH, brs), 6. 
10 94-6. 99 (IH, m), 7. 08-7. 11 (IH, .m) , 7. 15 (1 
H. brs)', 7. 24-7. 28 (IH, m), 7. 46-7. 48 (IH, 
m) , 8 . 4 0 ( 1 H, brs) 

ESI —MS Found : m/ z 40 5.2 [M+H] + 
Mit^ll 2 9 

15 (3RS. 4RS) -4- ( 2 -7/V:^P - 4 i^iX- 5 -^/V) - 

3-^ h^iXb'^y v'^^t^Mj^ 

1) 2-7'^ /- 5-:7'n^-4-^^/H::°y 

S*#fflMT. 2-T5/-4-p«^/vfy i^vi. 0 8 gSr-r b^t Kci:7 

^ 7 5 mL {Cl^^U. y !^ i^-</V P 5 K 3 . 2 0 g <Z)7^ h 

20 Kn7^^7 SmL^^f^^l. 5^P^;&^^tT^^a^^:■r^^TL'fc„ JgT^. ^ 

aif^/V'= 4/1 —i^^j^^yv) (c-c:$)-iiM^ ^M^b-a-^ 1 . 0 0 g ^ 

25 U"C#fc„ 

2) 5-7'ci^-2-7/l';tci-4-7{^/l^t°y 

7]C?^T. JilB 1 -tr#fdb-6-^ 748mg<^j5^i3t3 tJn/UJx 2 0 mL^?iS 
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Mbfco ^IS^MJ±W*bfc=^. M^i/y ;>&<J^/Vi{^n-^ hi:7'^:7-<— (--.df^i^ 

3) 4- (4. 4. 5, 5--rh^P<^/^- [l. 3, 2] v^;r=3s.f-^Kn ^ 

2 — f/v) —3, 6 — Kn— 2H-fc;°y 1 -;?7/V'/}?^^^^:/i^/l'^;^ 

10 $SjjtM2 5- i-e.^v^fci4-:^^v^-t°^y 1 — ;^/^2H:/^t e r t:/ 

7^/v^^v^2)tS;5^fiM5t^!l2 5-1 ^ j; !9 Sf&^frV^, ^M-ftS-^-^ 

6 . 8 3 g ^^felSH^i^i: U-C#fc„ 

4) 4— (2-7/^;e-n-4— p«=^/Wfc:°y i^^— 5— fyl^) -3, G-S^tKc 

15 - 2 H— fc° y v?:^- 1 

^3gM2 5-2-effiV>^cl -i^nn-2-3— K'<:/-^i^^tTJ«4- (4, 4, 
5. 5-7" h^P^^/V'- [1. 3, 2] v^:^=3ri^>^?^7^- 2 — f/V) -3, 6 
— -✓'t: Kn — 2H-fc:"'y v^:/— 1 — J^/i^Jj^'^^^t e r t —^'^J^y:^:^T-J\^(Df^i:> 
K> (C_h|B 2 3 -e#/c 5 -T'u^— 2 -:7/^;^o - 4 - ^ ^/Vt° y i^>'^t>M 
20 - (4. 4, 5. 5-7^h7 7«^/^- [1, 3, 2] >?:^^i^/J^'ti ^ 2 — T 
yk) — 3 , 6 - v't Kt3 - 2 H— 1;° y v>>'- 1 V^^^^i^^/^^iXT^/l^^ 

ffiv^6(S;&='fiMat^J2 5-2 ^S^b-^i^i 8 8 

5) (3RS, 4RS) -4- ( 2 -7/^:^^ - 4 f^-zUrf y v^V- 5 — f/l^ 
25 ) - 3 — p« h^->tf^y v^i^— 1 — 

^at^di 2-2-e^v^fci -^>'v?/v-4-o- h y/v- 1, 2, 3, 6-7" 

• f:>ti:\^^m-tmtMl 2-2 bmW(D:)jm^i-^R)Z-^fT\i^. (3RS. 4R 
S) — 1 — ^>'i^i3dE-v';*/V'7}f^/U-4- (2-:7/V:^n-4-^^/^t:°y 
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^ y v'i^O^-a 4 8. 8 m g ^M^T^/l^y^ T^t UT^fCo # tl/fcM-o-^^ 

i-immm i4-2t mm<D^i^Kx v mmit-^^ 19. 4 m g 

6) (3RS, 4RS) —4- ( 2 - :7/V:t^t3 - 4 ^/Vt" P 5^:^- 5 — f 
^jg^il 1 2 - 3■e>^V^fc (3 RS, 4RS) - 1 -^l^i^Jl^— 4 - o - h V 
10 ^«^at««J 1 2 - 3 t W^(0^^\^ J; ?P ^frV ^, ^M^fb-a-^ 13. 6 m g ^ 

IHNMR (4 0 OMHz, CDC13) 6:1. 91 — 1. 94 (IH, m), 
2. 07-2. 22 (IH. m), 2. 39 (3H, s), 2. 60-2. 74 
(IH, m), 2. 84-2. 93 (2H. m), 3. 17 (3H, s), 3. 
15 40-3. 46 (IH, m), 3. 68 — 3. 78 (2H, m), 6. 72 (1 
H, s) , 8. 11 (IH, s) 

ESI —MS Found : m/ z 2 2 5.2 [M+H] + 
3 6—37 

(7R. 9S) -7- [ (3R*. 4R*) -4- ( 2 - 4 ^/l^ 
20 \f^)^yl^-^-^ M -3-:^ V^^y\i^^)^Jl^-\-^ Ji^:^^f^^ -6. 7. 
8. 9-7" b7 Kp- SH-'^^P^:?"^ fbl tf y i^>--9-;e— yl^ • 1 
L-M:gM:^jSJ:rJ^ (7R. 9 S) -7- [ (3S*. 4 S *) -4- (2-:7 

/v;^p-4-^5=-/vi^y-:^:^-5— T/W) -3-;^ h ^-^tf^ y v?^- 1 -^/V 
^ ^>>V3 - 6 . 7. 8. 9-7" h^b Kp-SH-'^^^p^T"^ [bl 
25 9— • 1 L-M^^^^ 



\C1 



;^gMl5T^v^fc (3 8*. 4S*) -4-0- b y/i^-f-^y v-^^-s- 

Tfev^mfiliJtfil 1 5 iPlt^e^^ifefeiJ; t)SJ^t^m^*M'fh-^#j<Dv'r;^7"i/:^ 



wo 200S/08S228 



PCT/JP2005/004264 



A (i$^'^-feM±iKCH I RALCEL OD:^9J^s 2cmX25cm;0. 



L/m i n) X-^m\^. 3fe=fTll|^3&^ b (7R, 9 S) - 7- [ (3R*, 4R 
*) _4_ (2-:7/V;rt2-4-p«^>'^fc:'i; v?:^-5 — fJl-) — 
5 v'i/— 1 — —6, 7, 8, 9-7^ h^t Kt3 — 5H — -^j^n^ 

[b] t'y v?i^-9-;^— /H. 7mg^i^-feT^/l^:7 7'^i UT. =^iii5^ 
<t RI (3S*, 4S*) i^2. 2mg 

fi*P^-C'fe5fcie>. -glEJi. — :^^3R*. 4R*#:t. -fttL:fe-^3S*, 4S* 
^iU/Co ) 

^m^-t^^tKX^^ (3R*, 4R*) #:2. 4mg. (3S*, 4 S *) ^ 
3. lmg^^tl.-€ixe^®^^ b-C#fCo 
IIJiM 3 6 (^-fk-^i^ (3R*, 4R*) 



^mmi\7. 8^ (Tt^tt;^^^ ; ^-r-fe^V^fc^CH I RALCEL OD:^? 



15 O. 4 6 cmX 2 5 cm ; 0. 1 %v?J^^/V'T 5: ^=¥i^i^/-(' V 7 o 

tf/VTyV=i^>'V=4/l ; ^5^31 ImL/min) 

IHNMR (4 0 0MHz, CD SOD) 6:1. 2 8 — 1. 3 6 ( 1 H, m) , 

1. 58 (IH, t, J = 12. 5Hz), 1. 97 — 2. 15 (3H, m), 

2. 25 — 2. 31 (IH, m), 2. 43 (3H, s), 2. 57 (IH, t, 
20 J = 10. 6Hz), 2. 71 — 2. 81 (3H, m), 2. 92 (2H, d, 

J = 7. 3Hz) , 2. 99-3. 05 (IH, m) , 3. 32 — 3. 39 (1 
H, m), 3. 49 (IH, d, J = 12. 5Hz), 3. 73-3. 80 (2 
H, m) , 4. 47 (2H, s) , 5. 05 (IH, d, J = 6. 6Hz) , 6. 
90 (IH, s) , 7. 25 (IH, d d, J = 5. 1, 7. 3Hz) , 7. 6 
25 1 (IH. d, 3 = 7. 3Hz), 8. 09 (IH, s), 8. 26 (IH, d. 
J=4. 4Hz) 

ESI —MS Found : m/ z 4 00. 2 [M+H] + 

mmm3 7(7:>it^m (ss*, 4s*)#: 

^^^ftTll. 7:9- (^^tt:55;7A ; ir-r-feM±MCH I RALCEL OD 



n tVVT.'V=>— /1^= 4 / 1 ; jjitji 2 0m 
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0. 4 6 cmX 2 5 cm ; 0. 1 %v?^9^/VT 5 ^=3rf-://^ y 
o tVV'T/^='^/^=4/'l ; giLj^ ImL/min) 

IHNMR (4 0 0MHz, CD30D) 8 : 1. 2 7 — 1. 3 6 ( 1 H, m) , 
1. 58 (IH, t, J = 12. 5Hz), 1. 96-2. 00 (IH, m), 
5 2. 05 — 2. 15 (2H, m), 2. 24 — 2. 29 (IH, m), 2. 43 
(3H, s), 2. 51 — 2. 59 (IH, m), 2. 71 — 2. 81 (3H, 
m), 2. 88 — 3. 05 (3H, m), 3. 20 (3H, s), 3. 32 — 3. 
38 (IH, m), 3. 49 (IH, d, J = ll. 7Hz), 3. 71-3. 
80 (2H, m) , 4. 46 (2H. s) , 5. 05 ( 1 H. d, J = 6. 6H 
10 z), 6. 90 (IH, s), 7. 25 (IH, dd, 5..1, 7. 3Hz), 
7. 6 1 (IH, d, J = 7. 3Hz), 8. 09 (IH, s), 8. 26 (1 
H, d, J=4. 4Hz) 

ESI —MS Found : my z 400. 2 [M+H] + 

m^m 3 0 

15 4- (2— iXTy 7 b°^y v^>^<^M3t 

1) 4- ( 2 - T 7 37 -3, e-i^^lz }^V2-2-H.-)^]) i^l^- 1-:^ 

^it^ll 2 9-4 -effiV^fc 5 ^- 2 - '^/U:^V2 - 4 5^/Vt° y 

2) 4- (2 -i/T/ :7ccr2/i.) t°^yi;?>' 

Mag^J 1 2- 3-effiV^fc: (3RS, 4RS) - 1 -^Z^i^JU- 4 - o - h ]) 

mi^mmm 12-3^ mm<D^m<ii. ^ s;;s^^TV^. mm\^^m 2 2 m g 
25 "^m^mhx^x^m^. 

ESI —MS Found : m/ z 187 [M+H] + 
%Wi^\ 3 8 

(7R. 9S) -7- [4- (2-'>Ty :73^:=i/U) lf^y-:;?V-l iJV:^^ 

?V\ -6. 7. 8. 9-7^ h^t: KP-5H-iX^p^7^^ fbl t:°U-:;^^^-9 
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Hii^ili (3S*, 4s*) -4- o- M'/v-t'-^y 

5 #fCo 

1 HNMR (3 0 0 MH z, CDC13) 6:1. 67 (2H, m), 1. 79 
(5H. m) . 2. 15 (4H, m) . 2. 6 2 (3H, m) , 2. 8 8 (1 H, 
m), 3. 00 (2H, m), 4. 95 (IH, d, J = 9. IHz), 5. 3 
6 ( 1 H, b s ) , 7 . 13 ( 1 H, m) , 7 . "3 2 ( 1 H, m) , 7 . 4 3 ( 
10 2H, m) , 7. 5 7 (2H, m) , 8. 3 6 ( 1 H, d, . J = 5 . OHz) E 
S I —MS Found : m/' z 36 2 [M+H] + 

mitm 3 1 

(3R*. 4S*) -4- o—hVJ\^—lf^Vi^>'-3—:iJJ^:^>M;^=f-/l^:^:^ 

y'/Pis^iJ (3S*. 4R*) -4-0 - b y/i^-i^^U ':^^-3-;»7V;Hv^ 

1) (3RS, 4 SR) - 1 -^^/l— 4-0- M;/V-lf-<y i^i^- 3-;^/V' 

S*#iaMT> 2 . 0 M o - h y r> A a ^ K - i^^s^^JV^—'r 

/V^Ml 1 . 6mL<^v^^^/V^~7'/l^l 8 OmL^?g}c:-4 0'C-X?TU'=i y 

) 1. 8 0 gCO-:;^Ji^y^^— 7^/V2 OniL^l^^t^<?< l9^IP;t. Pt@^(--C2^ 

^9l#U;fc„ SJf£;?^^-2 o'C^-C#t&^-^fc^7lczlcfc^i%\ $P>{c:iNmm^ 

a/t* y -/^= 5 0/1) ic-cr9-^**^ Ui^^i^ 1 . 4 0 g ^^tfco 

^^#11. 4 0 g07" h7 t Kci:77>'5 0niL^?gtJ:7K?nT:^ y 
t e r t -y h K 0 . 6 4 g ^JP;t. 1 Bfrsl^^UfCo S^&^^t^llSfa 
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Kx-^mnn \^mmih-^m o . 9 2 g ^mco 

2) (3R*, 4 s*) -4-0- MJ/v-f^y v^:^-3-;«7/v:^?>'^^^/v 

5 ai;^7^/^*3j:tJ« (3 S*. 4 R*) - 4 - o - h y 7^- v^:/- 3 -:^7/P/J< 

Mag^ll2 2-3-e^V^fcl. 1' -v?^^/W-;^t:°a [2, S-i^'tKcx-l 
H — f^'K— /^-3. 4' -f^Uv^^x] (Z)'^•t^:>l5^C_b|al"e#fc^b'a•^^ffiV^ 
^m-iM^Wil2 2-3 tmm^J::^m^^^ (3RS, 4SR) - 4 - o - /V 

10 - y i^i/- 3 — ;^ /VJJ^' 'f-/V3^y(.y'/U 2 8 7 m g ^.^ffCo 

1 HNMR (2 0 OMH z, CDC13) 5:1. 38 — 1. 61 (IH, m), 
1. 70-1. 85 (IH, m), 2. 37 (3H, s), 2. 70-2. 94 
(3H, m) , 3. 11 — 3. 26 (2H, m) , 3. 26 — 3. 45 (IH, 
m), 3. 42 (3H. s), 7. 00-7. 21 (4H, m) 

15 ESI —MS Found : m/ z 2 34. 3 [M+H] + 

±|S^-fe5:#:i 0 1 m g ^^^m^:^ "7 J>. iV^'k/U^CH I RALCEL 
ODji&^A^ 2 cmX 2 5 cm ; 0. 1 %v^^9^>'^T 5 y IT'n 

t:V^T/W=i— /V= 9/1 ; iJftiS 1 5 mLx^m i n) "e^^r^j-^ll ^^M^ ( 
iJ^it^F* : 14. 5 5^) i)^^ (3S*, 4R*) -4-0- b yyv-t°-<y 

20 - 3 -^/U^:^m?^ ^/kJi^cx^W 5 1 m g =^iii^ (-t^^Bfr^ : 1 7 . 0^) 
Tb^h. m (3R*, 4S*) #:4 7mg^#fc„ (M#«*I^^T'fc^/c:8?). 11 
3l:_h. — ::fe^^3R*, 4 S*#:t> flfc:3&-^3 S*, 4R*#:i!bfCo ) 
^fefr®^ (3 S*. 4R*) #: 
IHNMR. E S I -MSfi7-fe5:#:^llCo 

25 =1^®^$^ (3R*, 4 S*) #: 

IHNMR. ES I -MSf±^-fe5:#:^|lll:^„ 
mmms 9~4 0 

(7R. 9S)-7-C(3R*. 4 S*) -3-^ h=ar->>&yV^=^/V-4-o 
- hy/W-t:'^]; v^:^- 1-^/i^^^/Vl -6. 7. 8. 9-7^hvbKP-5 
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K-jy^p^T-^?^ Cb] \fVi^>'-9-^—Jl-i3^XJ^ (7R. 9S) -7- C ( 
•3S*, 4R*) -3-^ b=¥iX>^/l-/j<::^/l^-4-o- hy/I>— b'^y v^>-- 1 
—^j]^7(=f-M -6. 7. 8. 9-7" h7t: KP-5H-iX^P^>^^ [b] tf 

5 1) (7R, 9S) — 9— t e r t-:^^^/^-^^^^/^^^^^/^:^:^^^^— 7— C ( 
3RS, 4SR) -3-;^ h^->:b/>^::^/V-4-o—hV/l^-t^°^V-:^y-l 

— T/Vp^^/i^] -6, 7, 8, 9-7^ h^t Kp-5H-->^ci^::^^ Cb] t° 

y t^^- 
^^iJl 5-effiV^fc (3S*. 4S*) -4-6- hy/l— t'^y i^i/-3- 
10 /KZ^'ftt? 9 {-tiatM 3 1 -e#/c3te^^^fJ*U<^ (3RS, 4SR) -4-o- 

ll#j^c:*ri£jc: J: t) S^Sil:^TV^. mmit^m i 7 4 m g ^#/c„ 

2) (7R, 9S)-7-C(3S*, 4R*) - 3 h ^ 4 
15 -o- h yyl^-f^y v^^-- 1 — 'f/'V^^^/^] — 6, 7, 8, 9— 7^ h7tKf2 
-5H-v'^n^:7°i5' Cb] fc'y i^^'-g-;^— /K *5j;tJ« (7R, 9 S) -7 
- C (3R*, 4S*) - 3 h^v';57/P;iJ^'^7V-4 - o - h y /V- t°-<y 

—6, 7, 8, 9-7" h7 1 Kci- 5H-i/i}'i3^:7"i5' C 

b] H'V i^>'-9-^yt^/^ 
20 ^Jg^j9~l 0-2-effiV^fc (7RS, 9 S R) -7- (x?.t°P [8-Tlf- 
tfiX^n [3. 2. l];^i5^i5'-3, 1' (3'H) — fy^vy^y^-] - 
8 — r /W^ - 9 - t e r t -zf^/Ui^;^ 'f'/U-y V >'V;^=3f ix- 6 , 7 , 8 , 

9-7" h^t KP-5H-e^^n^:7'^[b] fy t) {-JbIB 1 T'^lfe-fb 

^^^m^^^^m-iMMM 9 ~ 1 0 - 2 |Kl^?^^;br^{ci J; ^) ^i^;:^^TV^. mm<h^ 
25 i^(^s;?T;=^7"i^;d-9— #^ti.;fe^;?T^7"i/:^-^— ^l-^i^f*^^^ 

(iJ^-f-fe-Ml^CH I RALPAK AD;^;^-^^ 2cmX25cm, 

■ 

/I ; 2 OmL/m i n) Tr^ltL. :$fefTM^ ('^jtNpr^ : 6 2. 6^) 

t^h (7R, 9S) -7- [ (3S*, 4R*) - Z - :^ Y^l^:^ ;V:^=^jV- 
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4-0- hy/V-t;°^y v^>'-l-^yV'^^/V] -6, 7, 8, 

n- 5H — n^:7°i5^ Cb] 9 -^~/k4 . Smg^^-feT^/l' 

7T^i:bT, «^ (i5p:itNFp^ : 6 6. 25}") /Si^e). .IH (3R*, 4 S *) ^ 

5 — ;^^3R*. 4S*#:,i:. -fiii^^^SS*. 4R*^^Ufc) „ 

3 9 (Dit^m (3S*, 4R*) 
1 HNMR (2 0 0 MH z, CDC13) 5:1. 50 — 1. 94 (5H, m), 
2. 06 — 2. 33 (4H, m), 2. 38 (3H, s), 2. 53 — 2. 92 
(4H. m) , 2. 9 2-3. 2 3 (4H, m) , 3. 4 3 (3H, s) , 4. 
10 89-5. 00 (IH. m). 5. 20-5. 60 (IH. .brd), 7. 00 
-7. 30 (5H, m), 7. 40 — 7. 50 (IH, m), 8. 33 — 8. 4 
1 (IH, m) 

E S I -MS Found : m/ z 4 0 9.3 [M+H] + 

mmm4o<Dit^m or*. 4s*)#: 

15 IHNMR (2 0 OMHz, CDC13) 6:1. 49 — 1. 92 (5H, m), 
2. 0 5-2. 2 9 (4H, m) , 2. 38 (3H, s) , 2. 51-3. 24 
(8H, m), 3. 42 (3H, s), 4. 88 — 5. 00 (IH, m), 5. 
18-5. 62 (IH, brd), 7. 01-7. 31 (5H. m). 7. 40 
— 7. 50 (IH, m), 8. 32 — 8. 41 (IH, m) 

20 ESI -MS Found : m/ z 409. 4 [M+H] + 



%MM 4 1 ~ 4 2 

(7R. 9S) -7- [ (3R*. 4S*) - 3 - Kp ^-^J?^ 5^/1^- 4 — o — 







-1— r/V^f^/V'] -6. 7. 8. 9— T^h^tKn 


— 5H 






fy 9 — /w*5j;t;« (7R. 9 S) -7 — 


C (3 


S*. 4R*) - 


3 - 


t Kn dri>>p< ^/l— 4 - o - b y /i^- fc°-< V -Jl^- 


• 

1 --r 


—6. 


7, 


8, 9 -X t Kn- SH-v-^ [b] 


t°y 



V— 9 — yKO 



9~4 0- 1 •Tr#fc'fb'^#) 7 OmgC^X h^t Kci 7^ 3 mL^^S 
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2 0/1) \Z.Xjl^W^U\^ (7R, 9S) -9-ter t 
5 =^;V:^^-y-7- C (3RS, 4SR) - 3 - ^e^y^ ^yW- 4 - o - 

/V- If ^ y s;^^:/— 1 —>r/up{ 5^/1^3 —6, 7, 8, 9— h^t Ko-sh— 

X ^-6-^ 4 . 3mg^^#^'|4;?;7A (y-Y-feMiiMCH I RALCE 
10 L 0D:5&^A, 2 cmX 2 5 cm ; 0. 1 yov'^^/VT ^.i^. y 

:/n t:Vl^7'/^=i— /1^= 1 7/3 ; 1 5mL/mi n) -Ci^^Ux ^^M^ 

i^nm^ : 15. 9i>) (7R. 9 S) -7- C (3S*, 4R*) -3 

- Ki3 df-i/^ ^/l^- 4 — o — h «; /l^- 1"^ y i^i^- 1 — ^'/I'pi ^/W] - 6 , 7 , 

8, 9-7^.h^fc Kn-5H-iX^n^:7':?' [b] fy v'^- 9 /^2 . 4 
15 mg^iS#.T^yW7T^^ UT> =^®:$^ (i^jtNpf^ : 2 0. 2:9-) 1^ (3 

R*, 4S*) 8mg ^^&T^/W:7T:^i: bt:#fc (iW^{47|5|ll^T'fe 

Sfcib. -gllJi. — >^^3R*, 4S*^<i:. m:^^3S*. 4R*#:^bfc) o 

mMm4.1(Oih-&m (3S*, 4R*) #: 

1 HNMR (2 0 0 MH z. CDC13) 6:1. 40 — 2. 29 (10 H, m 
20 ), 2. 32 (3H, s), 2. 51-2. 74 (4H, m), 2. 81 — 3. 
10 (2H, m), 3. 18-3. 32 (2H. m), 3. 38-3. 48 (1 
H, m), 4. 90-5. 00 (IH, m), 7. 04 — 7. 35 (5H. m), 
7. 40-7. 50 (IH, m), 8. 32-8. 40 (IH, m) 
ESI —MS Found : m/z 381. 2 [M+H] + 
25 mMm4:2(Dih^m (3R*. 4S*)fls: 

1 HNMR (2 00 MH z, CDC13) 6:1. 40-2. 29 (10 H, m 
), 2. 32 (3H, s), 2. 50-2. 77 (4H, m), 2. 80-3. 
07 (2H, m), 3. 18-3. 33 (2H, m). 3. 38-3. 50 (l 
H, m), 4. 90-5. 00 (IH, m), 7. 04 — 7. 32 (5H, m), 
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15 



20 



25 



7. 40—7. 50 (IH, m) , 8. 32—8. 40 (IH, m) 
ESI — M S Found: m/ z 381.4 [M+ H] + 
■Mm4 3~4 4 





> w / ! N ^ 9 * ^ ^ 

3^=^;V) - 4 - o - h y JV— y 


1 --Y/l^P^^^-zl'] -6. 7. 8. 


9 - 


7^ b^t Kt3-5H-iyi5^n^7'tJ' [b] 


f y 9 Ay ' 1 L -M 




(7R, 9S) -7- [ (3S* 


. 4R*) -3— (l-tK^df- 


iy- 


1 — p< ^>'^— ai'^^/V') — 4 — o — h y /l^— 


t°^y v'^'- 1 ->r/wp{^/^] - 


6, 


7. 8. 9-7^ t Kn— 5H — i/i^ D 


--^rT"^ Cb] fyi?:/-9-;^ — 



10 71^ • 1 L — MgMit(^M 

^*#ffl^T> ^Jfe^ll 3 9 ~ 4 0 - 1 X*^tlit^m 6 8 m g <7?7" h 7 t Kti :7 



^®l>ffi^jii5' ci^ — (^.^^7j^/^i^/';^^/— /W=2 0/1) teiTr^^ 

m^Ml^ (7R. 9S) -7- C (3RS, 4SR) -3- (l-t K^^iX- 
1 -pf ^/i^— - 4 — o — h y /V— t"^ V 1 -^yl^^ ^/l'] - 9 — 

t e r t —Zf'^JV-J:^ ^/^v^^=^/^:^=3f- e/— 6 , 7 , 8 , 9 —7^ h ^ t — 5 
H-iXi5^in-v.:/^ [b3 t:° y i^:/ 3 1 m g ^#fCo 

TU^^—m-^^l 8me^^^m^:^9J^ (iJ^-f -fe/V^±MCH I RALCEL 
OD;!&7A, 2cmX25cm;0. iVoi^^^Jl'T Kl^. ^^'^'^'y-f 
\fjVTJV^—JV=9/l ; 1 5mL//min) X^M"^. ^ffW^ {^1^ 

: 15. 5^^) t^h (7R, 9S) -7- [ (3S*. 4R*) -3- (1 
- I; Kcx ^ i/- 1 ^/W— _ 4 — o — h y ;V— y v?i^— 1 —^JV 
-6, 7, 8, 9— r h^t: KP-5H-^x^ci^7°iJr [b] fyv?:/ 
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-9-^—/\^6. 4mg^£r. (iSr^^^P^ : 19. 2^) Tb^h. m (3R*, 

4S*) i^7. 3mg^#fCo m^l-i^m^X-h^fc^. -gH-h. — 3 R 

^i^-rS^^rtJlJ: t) (7R, 9S) -7- C (3S*, 4R*) -3- ( 1 - 1 
Kn ^v-- 1 -pi ^yl^-o^^yV) - 4 - o - h y yl^- v'^- 1 -'I'/Vpi ^ 

/I'] -6, 7, 8, 9-7" h^t Kci-5H-i>'i>'n-^^i? Cb} t°yi^i^-9 

IL-M^^:^. *5j;t;? (7R, 9S) -7- C (3R*, 4 S *) 
10 -3- (1-fc Kndrv-- 1 -^5^/1^-^^/^) -4-0- by/V-t'^y i^i^ 
-1 — iJV:^=J-jV] —6, 7, 8, 9— 7^ h^t Kn — SH-i^-tJ^ci^v^i? Cb 



mm4 3(Di\:.-^m (3S*, 4R*) 
IHNMR (2 0 0MHz, CD30D) 5:0. 79 (3H, s) , 1. 00 
15 (3H. s), 1. 23-1. 69 (2H, m), 1. 81-2. 33 (4H, 
m), 2. 39 (3H. s), 2. 53-2. 91 (3H, m), 2. 91-3 
24 (5H, m), 3. 30-3. 48 (IH, m), 3. 56-3. 72 (1 
H. m), 3. 90 — 4. 07 (IH, m), 4. 42 (2H, s), 5. 00 
-5. 10 (IH, m), 7. 01-7. 38 (5H, m), 7. 57-7. 6 
20 7 ( 1 H, m) . 8 . 2 3-8. 31 ( 1 H, m) 

ESI -MS Found : m/ z 409.4 [M+H] + 
SIWJ 4 4 W-fb-^i^ (3R*, 4 8*) #: 

IHNMR (2 0 0MHz, CD3 0D) 6:0. 78 (3H, s), 1. 0 0 
(3H, s). 1. 21-1. 69 (2H, m), 1. 82-2. 38 (4H, 
25 m) , 2. 40 (3H. s) , 2. 5 5-3. 20 (8H, m) , 3. 30-3 
47 (IH, m), 3. 57-3. 71 (IH, m), 3. 91-4. 09 (1 
H, m), 4. 42 (2H, s), 5. 00-5. 10 (IH, m), 7. 01 
-7. 38 (5H, m), 7. 58-7. 67 (IH, m), 8. 21 — 8. 3 
1 (1 H, m) 
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ESI —MS Found : m/ z 409.4 [M+H] + 

mmm 4 5 

(7R. 93) -7- [ (3R*. 4S*) - 3 -T±'^/l^- 4 - o - h V JV— 

\f^Vi^:y-l — Tyv^'^/v] -6. 7. 8. 9--7^ b^b Kp-5H-'>^p 

1) (7R, 9S) -9— t e r t — 37'5^/l'v?7«9^/l'i^7:=^>'V:^-=3r->'-7— [ ( 
3R*, 4 8*) -3-^ h^iX;;&/V7j^'— /V-4-0- MJ/V'-t:°^y i^^-- 1 
—Y/Vt^^/I^) -6, 7, 8, 9-y" h^t KD-5H->'iJ'u^:7"^ [b] fc° 

10 HJfe^d 1 (3 S*. 4S*) -4-0- h];/^-t°-<y v^V-3- 

/^<^ftt>' 9 3 1 -T?#fe: (3R*, 4S*) -4-o-hy /l^- 

I 

y K^s*3J:t^L-^@^m^^'^boxm^^T^'^^v^te^*ll^fe^!ll 5 1 

J; «9 ^/S^ff V^, mmih^^ 5 8 m g ^#fc„ 
15 2) (7R. 9S) -7- C (3R*, 4 S *) - 3 -T-fe^/V— 4 - o - h y 
/V-t;°^y 1 -^/VpJ^/l^] -6, 7, 8, 9-7^ h7 t Ki3-5H-e/ 
^vi^-zfif Cb] tfy v?^'- 9 

_blB 1 -e^fc-fb-^^^ 5 8mg^^^1^?y— /^3inL^^ic:7X^'fby^e'^2. 9 
m g ^;!jP X.. 17 ^^illjS LfCo ^ 2 M7Xm'^b-:^ Ajjc^?^ 2 m L ^;t;p 

^ 0 1 . 2 0 y ^ A - x/v^^^ 4 o l ^ii^p 

^M-C4 0:$^^#Ufc:, ^^^{^tS^o^^t^m^ h y !>A7X^^^AP;t@^^^5=- 
/^i^/^^y-/^=2 0/1) (ciT:$>ili^Mb (7R, 98) -7- C (3S*, 

4R*) -3-Tir^7V-4-o— hy/V— fc°^y i^V-l-^r/VT^f^/V-] -9 
- t e r t — y^/Vi^^ f^7Vix^^/V';^^i^- 6 , 7 , 8 , 9 — r h 7 1 Ko — 
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10-2 t mM^£:^^-(:S.Jt-^ff^\ ^M-fb-^i^ 2 . 2 m g ^#-feT^/V7 T ^ 

IHNMR (2 0 OMHz, CDC13) S:l. 50 — 1. 83 (7H, m), 
5 1. 82 (3H, s) , 2. 0 5 — 2. 2 6 (4H, m) , 2. 32 (3H, s 
), 2. 48 — 2. 74 (2H, m), 2. 79 — 3. 32 (4H, m), 4. 

90 — 5. 00 (IH, m), 5. 20 — 5. 55 (IH, brd), 7. 05 
— 7. 31 (5H, m), 7. 41-7. 50 (IH, m), 8. 34-8. 4 

1 (IH, m) 

10 ESI— MS Found:m/z 3 9 3. 1 [M+H] .+ 

i^at^ii 3 2 

(3RS. 4SR) -4-:73i^/P— b:°^y v^>-- 3-;^/t^#^i 
/W- 1 



10. 9mg ^e#,@#:<i: UT#fco 

1 HNMR (3 O OMH z, CDC 13) 8:2. 02 — 2. 07 (IH, m), 
2. 35 — 2. 49 (IH, m), 2. 95-3. 16 (3H, m), 3. 3 
20 9-3. 48 (4H. m), 3. 65 — 3. 77 (2H, m), 7. 22 — 7. 
3 4 (5H, m) 

ESI —MS Found : m/' z 220. 3 [M+H] + 
IIJfeM4 6~4 7 

(7R. 9S) —7- C (3R*. 4S*) - 3 - b =^v^^ ^/l— 4 
25 1 —6. 7. 8. 9 — 7^ h 7 b Ku — 5 H — 

jy^vi^zfi^ Cb] -:^:/-9-;e— (7R. 9S) -7- C (3S 
*. 4R*) -3 — b KP=^iX;?<5^/l^-4-7cc^/l^-t:°^U v'^^-l — ^/V^ 
^/V] -6. 7. 8. 9— r h7t: KP-5H-'>^P^7°j^ Cb] tfU 
9 /l^g>Mi^ 
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1) (7R. 9S) -7- C (3RS. 4SR) - 3 - ?i h ^^^:if 

4 -:7 3i^/W- fc°^ y i^l^— 1 — f/l^^ f^/V] — 9 — t e r t — ^5^/1^ 

iX7=/V;^=^>'-6, 7, 8, 9-7" b7t Kn-SH-iXi^a^:/:^ Cb] f 

5 ^Wil 1 5•e^V^fc (3S*, 4S*) -4-0- hy/l^-t:°-<y v'>'-3- 

ESI —MS Found : my z 5 0 9. 4' [M+H] + 
10 2) (7R, 9 S) - 7- C (3R*, 4 S*) - 3 - t KP ^i^^ 4 - 

^ai^iyv- t'^y i^i^— 1 — ^/V';?«'5=-/V'3 — 6, 7, 8, 9— T^b^tKn — 5 
H-iXi^P-^T^iJ' Cb] t°y -:^:/-9-;r— /K *3j;t/ (7R, 9 S) -7- C 
(3 8*, 4R*) — 3-t KP'^v'7<5^/^-4-:73.^yV-t°^y i^:/- 1 - 
'f/'Vp^^^/^] —6, 7, 8, 9 —■ 7^ b7 t Kn— 5H — Cb] t°y 

15 i;^V— 9-;*-— /I' 

IIMM4 1~4 2-C^V^:fc (7R, 98) -7- C (3RS, 4 8 R) -3- 
7« h =3r v';^7/i'3iJ^'— /V— 4 — o — b y /V- tf^ y v?:x— 1 — { yV;^ — 9 — t 

e r t -zf^)V-J:^ '^yv-y'y =^A^:^-^^-y- 6 , 7 , 8 , 9 —T h^t Kp-5H 

/V^t^CH I RALCEL ODJJ&^A, 2cinX2 5cin;0. 1 %v^:3i^yv 

n) T'^iiu ^nm^ i^wm^iG. s^) /^^^b (7r, 9s) -7- c ( 

25 3 8*. 4 R*) - 3 -t Kn^^>'^^/^-4-:7 3i:=:/V'- f^y i^^'- 1 

/M^/V] -6, 7, 8, 9-7^ b7t Kn-5H-i/i^t3^:/i5' [bl-fyi^? 

9 /V 14. 9 m g ^M^T^ji-y r^k b-c. (^it^f«^ 2 2 . 

65>) (3R*, 4 8*) ^14. 8mg ilr^-feT^/W^T^^i: b-C#fCo 

(i^^f^l^^T'feSfcife. {HSl-b. — ;^^3R*, 4 8*^*:^:. -te:*r^3S*, 
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^^^-t^:iti^^^ s (7.R, 9S) -7- C (3S*, 4R*) -3-tK 
ta^v'T^^/V— 4-:7aic:^/V-f^y V?:/— 1 — -Y/l^^^/V] - 6, 7, 8. 

5 9-x h^t Kci- SH-i^i^'n-^T'iJ^ [b] t:° i; >?^- 9 /V • IL-M 
:?r^ifel7. 4mg*5j;t;« (7R, 9 S) -7- [ (3R*, 4 S *) 
Ka^^E-v-^^/V— 4— 731— /^-t;°^y v?^'— 1— I'/V^^yV'] — 6, 7, 8, 

9-f^h^t Kn-SH-v'^n-^^T'^ [b] t'y v^i^- 9-:^— /V ♦ 1 L-tS 

:^mm. 18. 0 m g ^^fh^fh^^mWt b-C#fCo 

10 mmm4 6(Dit-^m (3S*. 4R*) 

IHNMR (3 00MHz, CD30D) 6:1. 35 ( 1 H, q, J = 12. 
8Hz), 1. 60 (IH, t. J = 12. 5Hz), 1. 98-2. 39 (5 
H, m) , 2. 6 8 — 3. 24 (8H, m) , 3. 3 0-3. 4 3 (2H, m) , 
3. 69-3. 83 (2H. m), 4. 45 (2H, s), 5. 06 (lH,.d. 

15 J = 7. 5Hz)..7. 21-7. "3 6 (6H, m), 7. 63 (IH, d, J 
= 7. 5Hz) , 8. 27 (IH, d, J=4. 5Hz) 
ESI —MS Found : m/ z 3 6 7. 1 [M+H] + 

mmm 4. 7 (Dih-^m (sr*, 4s*)#: 

IHNMR (3 00MHz, CD30D) 5:1. 35 ( 1 H, q, J = 12. 
20 4Hz) , 1. 56-1. 65 (IH, m) , 1. 98-2. 43 (5H, m) . 

2. 67-3. 24 (8H, m), 3. 30 — 3. 43 (2H, m), 4. 45 
(2H, s) , 5. 06 (IH, d, J = 6. 8Hz) , 7. 21-7. 36 
(6H, m), 7. 62 (IH, d, J = 7. 6Hz), 8. 27 (IH, d, 

J =5. 2Hz) 

25 ESI —MS Found : m/ z 3 6 7.1 [M+H] + 

wtm 3 3 

(3RS. 4SR) —Z--7/V:^n:^^/V—A-o—V^J/V\f^])i^^^(OW^ 
1) (3RS, 4 SR) - (1-^^^/1^-4-0 -hy/Hf^I^i^>'-3—<'>'l' 
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^■^^Ts Miifi^^J 3 1 - 1 T'#f- (3RS, 4 S R) -1-^^/1^-4- 



Q _ y yuH'^V -Jy— 3 ^/V3i;:?.-7^yV 5 0 0 m g <DT h 7 t K 

0 'CJc-c 3 0 bfco ^j^;:?S(C7k o . i 5 m l . 15 %7y.mi\:.-r atK 

n n ^ J -/^= 7 0/3 0) l^mM^t^^ 4 7 0 m g 

10 2) (3RS, 4SR) — 3-:7/V;^n^^/l^— 1— pt^/'k— 4 — o— hy/H::". 
^itMl 5 - 2-X?ffiV^fc (3 R*, 4R*) - 3 - t Kd =3eix- 4 - o - b P 

15 ^m^ntco 

3) (3RS, 4SR) — 3-:7/V;rDp{^/V'-4 — o— h y/Vf^y -i^^^ 

^3t^«j2 2-3-efflV^fcls 1' [2, S-v^tKo-l 

H-^i/K— 4' -t'^y-;^^'] Oftfc»«P l--hlE2T?#fc'fb'a'i^^fflV> 

20 ^->]}:^^/i^:i!jy-^i!^^-^h^vy-f— (^^i^>'/g^^^^/^= 7/3) "C:^ 

IHNMR (4 0 OMHz. CDC13) 6:1. 63-1. 79 (2H, m), 

2. 05-2. 14 (IH, m) , 2. 32 (3H, s) , 2. 70-2. 77 
(2H. m), 2. 83 (IH, td, J=4. 0, 11. 7Hz), 3. 15 

25 -3. 20 (IH, m), 3. 36 (IH. dd, J = 3. 0, 12. 3Hz). 

3. 95-4. 23 (2H. m), 7. 08 — 7. 26 (4H, m) 
ESI -^MS Found : m/'z 2 0 8. 1 [M+H] + 

'MM 4 8 ~ 4 9 

(7R. 9S) -7- r (3R*. 4S*) - 3 ^ ^/l^- 4 - o - h 
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U/l^fc'^y i^^^— 1 - 6 . 7. 8, 9 — 7" h 7 t: Kp — 5 H — 
^xi^Zfd' fb] t:°y 9-;^— /V ' 1 L-ffi;g^:^j3j:U^ (7R. 9 S) 
-7 - r (3S*. 4R*) -Z—y;Vilrxx:^=f-jV-A-o-V^)/\^^^^)^J'l^ 
— 1 — <J^^:^^JV\ —6; 7. 8. 9— 7" h^t: Kp— 5H— ->^P^:7'^ [b 

1 5-e>^V^f^: (3S*. 4S*) - 4 - o - h ^ /I— fc°-<y i^i^- 3 - 

'fcv^•ftfcf*^^SM 1 5 J; «? S^S^=fTV\ mMit^^^i^TP^y^ w:^ 

10 (iS^^-fe/V-ii^CHRALPAK Ar>:PvJ^. 2 cmX 2 5 cm ; 0. 1 

%i/^^/^T 5 y IT'n tf/VTyWa— /V= 9 5/5; ?5^j^ 2 0 

mL/min) T'^^glU ^^T®^ ({^Sf^Pr^ : 12. 5^) fi^h. (7R, 9 
S) -7- [ (3S*, 4R*) -3-7/P;rnp«^/W-4-o- h y/V-t'^y 
i/i^- 1 -^/Vp^ ^yk] - 6, 7, 8, 9-x h^t Kn-5H-v'iJ^i3^:/iJ^ 

15 [b] t;°y 9-:^— /V7. 2mg ^l!i#.T^/V':7T^<i: UT^ 

m^m: 13. 3:$^) 1^ (3R*, 4 S *) ^^10. 4mg^^feT^/V 

7T^i:U-C#fCo (M#(i7|c|ll^-efc2)fcit). IMJi. — :^^3R*, 4S* 
m^^SS*. 4R*#:i:UfCo ) 

20 ikMx.mm^xm:W^^. mm^mmm^i^x (7r, 9s) l os*, 

4R*) — 3 ->'/V;^P^^/^— 4 - o - h y^Vt'^y 1 -^/^^^/V] 

-6, 7, 8, 9— T^b^t KP-5H-^/^^t2-^:/i? [b] \i° V i^l^- 9 -:t 
—)V' \ \. -m'^W&'BL^ ^-O- (7R, 9S) -7- C (3R*, 4 S *) -3 

-7/v;d-n3^5^/^-4-o- hy/H:°^yi>v-l— Y/v^^/w] — 6, 7, 8, 
25 9— 7^ h^t Kn-5H-->'i5'n^:7'^ [b] tf y i^>'- 9 • 1 L— 

HJg^J 4 8 (D-fb-a-^ (3S*, 4R*) 

IHNMR (4 0 OMHz, CDC13) 6:1. 62-1. 86 (5H, m), 
2. 02-2. 31 (5H, m), 2. 31 (3H, s), 2. 57 (IH, d, 
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J = 7. 3Hz), 2. 64 — 2. 71 (2H, m), 2. 85-2. 92 (1 
H. m), 3. 00-3. 02 (IH, m), 3. 14-3. 18 (IH, m), 
3. 95 — 4. 22 (2H, m), 4. 93 — 4. 96 (IH, m), 5. 41 
(IH, brs), 7. 06 — 7. 25 (5H, m), 7. 42-7. 44 (1 
5 H, m) , 8. 3 3 -8. 3 5 (IH, m) 

ESI -MS Found : m/z 3 8 3. 3 [M+H] + 
mmm4.9(Oit^m (3R*, 4 8*) 

IHNMR (4 0 OMR z, CDC13) 6:1. 62-1. 86 (5H, m), 
2. 04 — 2. 2 9 (5H, m) , 2. 31 (3H, s) , 2. 56-2. 58 

10 (2H, m) , 2. 6 5 — 2. 7 2 (2H, m) . 2. 8 5.-2. 9 2 ( 1 H, 
m), 2. 97 — 3. 00 (IH, m), 3. 16-3. 20 (IH, m), 3. 
95-4. 22 (2H, m), 4. 93 — 4. 96 (IH, m), 5. 40 (1 
H. brs) . 7 . 0 6-7. 2 5 ( 5 H, m) , 7 . 42 — 7. 44 ( 1 H, 
m) , 8 . 3 3-8. 3 5 ( 1 H, m) 

15 ESI -MS Found : m/ z 3 8 3.3 [M+H] + 

3 4 

(3RS. 4SR) -3—y<^jV-4 — o—hV/Ui:'^Vi^:y(DM^ 
1) (3RS, 4SR) -1, 3->?^^/^-4-o- hy/m-^yi^^' 
0°C}C-CM3t^j3 3 - 1 -C#fc (3SR, 4RS) - (l-^^/V-4 — o — 
20 h])J\^if^Vi^:y-3—^M — /P2 3 7mgO^ P 13*:/Wi>> 5mL^ 

25 3 -4 'f-jV3L:^y-;V 3 2 1 m g Sr#fcio 

^^#ffl^T^ 0 'C(;::-C_b|S'fb'^^ 3 2 l m g (D't b^t ^^-7=71^ 5 mL^ 
WL\z.^ 1. OM7X*-fbhy:i^^>'^3i^f>^y^l>-iv— 7^ h^t KcI:7 7>'^^^5. 
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/V=2/l) \Z.X^mnU b^S-fb^^ 1 6 6 m g -km^^^m t bT#fCo 
2) (3RS, 4 SR) -3-^^/1^-4-0- hi; /kt°^y v^i^<7)Mat 

M3gM2 2-3-T?^V^fcl. 1' --^^^/V-J^lf n [2, 3-i^tKn-l 
H — f :^ yl^- 3,4'- y i^^i^] (DjXiD 19 l--hlB 1 T^W/d-fb-^i^ M V ^ 

^mi-iMT^M 2 2-3t mmti::^m^x s/^;^=^TV^. mm^t-ki^ 1 3 2 m g ^ 

IHNMR (400MHz, CD30D) 5:0. 57 (3H, d. J = 6. 6 
Hz), 1. 54 (3H. m). 1. 82 (IH'm). 2. 25 (3H, s), 
2. 2 9 (IH, m) . 2. 5 3 (IH. m) . 2. 6 5 Cl H, m) . 3. 0 
2 (IH, m) , 7. 04 (4H, m) 

ESI —MS Found : m/ z 190.2 [M+H] + 
MMM 5 0 ~ 5 1 

(7R. 9S) -7- [ (3R*. 4S*) - 3 - ^/I-— 4 - o - h ^ /l^b'^ 
Ui^V— 1— -6. 7. 8. 9— 7^ h7b Kp — 5H— 
^ rb1 V?:/- 9 /l^ ♦ 1 1. —M^^M^iS (7R. 9S) -7 — 

[ (3S*. 4R*) -3-^^/I>— 4 — o- HJ/Vtf^j; v^^-1— 
/V1 -6. 7. 8. 9-7^ h7 t; Kp- 5H-v^^ P^^^ [b] t:°yv^>- 
9 /l^ • 1 L-^^^:^<^M3^ 

20 ^iffe^^yi 5-effiV^f^: ( (3S*, 4 S *) - 4 - o - MJ /l^- t'^y i^i^- 3 

(iJ^V-fe/^^Hi^CH I RAL P AK AD;«/7A, 2 

25 cmX25cm;0. 1 %i^3;^/^T 5 ■^=¥i^i//3it$' / *->'V= 3 3 / 1 ) 
-e:»-ilb. ^nm^^^h (7R. 9S) -7- [ (3R*. 4S*) -3-^^ 
— o— b y/Vt'^y i^^'- 1 — -6, 7. 8, 9— T^h^t 
Kn- 5H— v'iJ^n^T'^ [b] t:°y 9 ^^8 . Img^^-feT^/V 

^ LT, =^®^i 19 1^ (3 S*. 4R*) #:8, 4 m g T 



10 



15 
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(3R*. 4S*)#:il. 9mg*5j;t;? (3 S*, 4R*)^10. 9mg^^ 

mmm5 0(Dit^m (sr*. 4s'*)#: 

i?:^$NFPBll 7. 4^ i^^f^k^ytJ ^ J>> ; ^^±/U^CHl RALPAK A 
D:*7A, 0. 4 6 c mX 2 5 cm : 0. 1 % v'^f^/l^T 5: >-> 
y — >'W= 5 0 /" 1 ; ^fg3S 1 mL/'m i n) 

10 IHNMR (4 0 0MHz, CD3 0D) 6:0. 7 8 (3.H, d, J = 6. 6 
Hz) . 1. 35 (IH. q, J = 12. 5Hz) , 1. 60 (1 H, t, J = 
12. 5Hz), 1. 94 — 2. 15 (3H, m). 2. 25 (2H, m), 2. 
36 (3H, s) , 2. 7 6 — 2. 8 9 (4H, m) , 3. 08 — 3. 16 (3 
H, m), 3. 40 (IH, t, J = 12. 8Hz), 3. 63-3. 72 (2 

15 H, m), 4. 45 (2H, s), 5. 06 (IH. d, J = 6. 6Hz), 7. 
08-7. 27 (5H, m), 7. 61 (IH, d. J = 7. 3Hz), 8. 2 
6 (IH, d, J=4. 4Hz) 

APC I —MS Found : m/z 3 6 5. 2 [M+H] + 

mmm 5 1 (Dit-^m (3s*, 4r*) #: 

20 i¥:i^^rai8. 8:9- (^^^t^:!&^A ; iS^-r-fe/W-^tl^CH I RALPAK A 
D;^7i^. O. 4 6 cmX 2 5 cm ; 0. 1 %i^:^^/UT ^ ^^-^l^X^^ 
/ w-yV= 5 0 X 1 ; ImL/min) 

IHNMR (40 0MHz, CD30D) 6:0. 78 (3H, d, J = 6. 6 
Hz), 1. 34 (IH, q, J = 12. OHz), 1. 60 (IH, t, J = 
25 12. 8Hz), 1. 92 — 2. 14 (3H, m), 2. 25-2. 36 (2H, 
m) , 2. 36 (3H, s) , 2. 7 6-2. 8 7 (4H, m) . 3. 06-3. 
15 (3H, m), 3. 39 (IH, t, J = 13. 2Hz), 3. 64-3. 
70 (2H, m), 4. 42 (2H, s), 5. 05 (IH, d, J = 6. 6H 
z), 7. 07-7. 26 (5H, m). 7. 60 (IH, d, J = 6. 6H 



wo 2005/085228 



PCT/JP2005/004264 



z) , 8. 25 (IH, dd, J = l. 0, 4. 4Hz) 
APC I -MS Found : m/ z 3 6 5. 2 [M+H] + 

mi^m 3 5 

(3RS. 4SR) -4-:73i=/l^-3-^^/I^tf^y-:^^^toMjt 
5 1) (3RS, 4SR)- il-?i^/U-4-7a^=^J^-}^'^V i^l^-3--( 

«9#btb-5 (3 SR. 4RS) -l-p{^/W-4-73i::^/^-tf^>; v?>^-3- 
;^;/^/1^^^^P<f^/^:3^;^7^/^>ffiV^T^3g^!I3 3-1 km^ts::^W:K^'O^Jt-^n^^. 

10 ^H^t^-a-^I 13 6. 7 m g t UT^fCo 

2) (3RS, 4SR) -3-;?«^>'V-4— v'^' • li^^ife 
iSi3tM3 4-l-C<R9V^fc (3RS. 4SR) - ( 1 ^/V- 4 - o - h U /I' 

nmT^m 3 4 - 1 i mm<D:^^izx sJ^^^^=^TV^#btLfc^^^^^]^3tM a - 1 
15 t mm^£:^mK^^Rjt^^n^\ mmit^m 7 e . 4'm g ^e-fes^*:^: i^xmc 



IHNMR (4 0 OMHz, CDC13) 5:0. 75 (3H, d, J = 6. 2 
Hz), 1. 97-2. 02 (IH, m), 2. 23-2. 38 (3H, m), 
2. 61-2. 79 (IH, m). 2. 95-2. 97 (IH, m), 3. 5 
3-3. 63 (2H, m) , 7. 19-7. 45 (5H, m) 
20 ESI —MS Found : m/' z 176.3 [M+H] + 



5 2 ~ 5 3 




( 7 R. 9 S) - 7 - 


r (3R*. 4S*) - 3 4 — :7 3.^/Vt:'^y 




— 6. 7. 8. 9— 7^ h^t Kn — 5H — v'^n^^iT'iJ^ 


fbi t°yv'>'-9- 


/V- 1 L-M^®^:^*5it/ (7R. 9 S) -7- 


[ (3 S *. 4 R*) - 




yl'] — 6 . 7 . 8 . 9 ■ 





25 



9 — /V ♦ 1 L-@:g^:^<^:)S!^: 

ail 5-e>^v^fc (3s*, 4s*) -4-0- hy/w-tf^y v^iz-s- 
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m-km^yt^i^:^ y (^-f-fe/Vtt^CHIRALCEL OD;*7A. 2 c 
mX25cin;0. 1 %i^=i^'^/^^T ^ ^^-^l^X^ Vzt'a tV^T/V=3— >'V= 
5 1 9/1) -e^iib. 3teffiil:5>;5^b (7R, 9S)-7-[(3S*. 4R*) 
— ^—:/^=f-jV—A—ya^=-A^yi^))^^^^—\—^jV:^^;V\—&, 7, 8, 9 — 

7^ h^l; Kc3-5H-'>'^t2^:7'^ [b] t°y i^i^— 9 — 7^2 0. 3mg^ 
4ffi#,T^/V7r;^^ b-C. =^lii:^<fc 9 in (3R*, 4S*) #:2 1. Omg^IrM 

(3S*, 4R*) #:28. Smg^tJ? (3R*, 4S*) ^30. Omg^-^tL 

mmm5 2(Dit^m (3S*, 4R*) 
15 ^»NfP^ 12. O 7 A ; iJ^-r "t/W^hMCH IRALCEL OD 

0. 46cmX25cin;0. 1 %v'3if^/VT 5: ^^i^i^/^ y 7^ 
n tVl'T/V^i— /p-= 19/1; ijSLjIg 1 m L/m i n ) 

IHNMR (30 0MHz, CD30D) 3:0. 76 (3H, d, J=6. 3 

Hz), 1. 28-1. 36 (IH, m), 1. 55-1. 63 (IH, m), 
20 1. 94 — 2. 44 (6H, m), 2. 73 — 2. 84 (3H, m), 3. O 

0-3. 14 (3H, m), 3. 31-3. 42 (IH, m), 3. 62-3. 

72 (2H, m), 4. 43 (2H, s), 5. 06 (IH, d, J = 6. 3H 

z), 7. 20 — 7. 35 (6H, m), 7. 60-7. 63 (IH, m), 8. 

25-8. 27 (IH, m) 
25 ESI —MS Found : m/ z 351.1 [M+H] + 

mmm5 3<Dih^m (3R*, 4S*) 

^Wmmi5. l:»- (^^Si4:;577A ; iJ^^-ir^vimcH I RALCEL O 

D:^7^A^ 0. 46cmX25cin;0. 1 %v^^^/^T ^ ^=¥f-:x/'-r y 
Zfv2i:'^UTJU=i^/l^=l 9/1 ImL/mi n) 
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1 HNMR (3 0 OMH z , CD30D) 5:0. 75 (3H, d, J=6. 4 
Hz). 1. 28-1. 38 (IH, m), 1. 55 — 1. 63 (IH, m). 
1. 9 4-2. 4 7 (6H, m) , 2. 7 2 — 2. 8 8 (3H, m) , 3. 0 
0-3. 16 (3H, m) , 3. 31 — 3. 42 (IH, m) , 3. 60 — 3. 
5 79 (2H. m), 4. 43 (2H, s), 5. 06 (IH, d, J = 6. 8H 
z) , 7. 19-7. 3 5 (6H. m) , 7. 6 0.-7. 6 5 ( 1 H, m) , 8. 
25 — 8. 27 (IH, m) 

ESI —MS Found : m/ z 351.1 [M+H] + 

m^m 3 6 ■ • 

10 (3RS. 4SR) -3-p< h^-^^^/l^-4-o- hy^U-b'^y v'iXc^Mj^ 

1) (3RS, 4SR) - (l-^Vi;?yV-4-o- hy/^-k°^y-:^>'-3-l' 

iStat^SJ 3 ll?#fc (3RS, 4SR) - A- o-V)> 
fVi!^l^W.:^^}^^:^^f^A 5 3mg(^)N, N — ^/l^^/^AT 5; K7mL^?iS 
15 i^^®?:;?; D ^7A5 4 Omg. ^^v^/V:/a ^ KO. 2 5 niL^;lJnx. 7 O^C-C 1 . 

^^1^^/@^^^^/^=9/l) \^X^mWMl^ (3RS, 4SR) - 1 -^l^ 
20 v'/V— 4 — o — b y /l^— fc°^ y i^>'— 3 — ;^7/Vzi<>'^7« 5^/Va:;;^7^/V4 6 3 m g 

mmit-^^ 3 6 0 m g ^#fc„ 

2) (3RS. 4SR) -3-;^ h^'>;^g^/^-4-o-hy/W-t:''^y i^:^ 
Miit^ill 4-2-effiV^f^l (3RS, 4RS) - 3 - t Kn ^v'— 4 - o - h y 

i^^^VN^tS^i^fi^itMi 4-2 ^rl^^cD;:^?fe{j:J; (3RS, 4 

S R) - 1 -^^'i^/l — 3 h=arv^p< ^/U- 4 - o - b y /V- f-^y v':^4 3 
m g ^#fCo # b ntz.ih^m J —/V 3 m L L 1 0 ^ r> A 

(AD) 2 0mg^;!JOx.. 7K^#fflMT. ^ja^flET' 1 5 ^^S^UfCo 
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2 8 m g ^#fCo 

IHNMR (2 0 OMHz, CDC 1 3) 5:1. 6 9-1. 8 3 (2H, m) , 
2. 00-2. 21 (IH, m), 2. 32 (3H, s), 2. 58 — 3. 02 
5 (4H, m), 3. 02-3. 28 (5H, m), 3. 33-3. 50 (IH, 
m) , 7. 0 2-7. 3 2 (4H, m) 

ESI— MS Found :m/'z 2 2 0. 3 [M+H] + 
MMM 5 4 ~ 5 5 

(7R. 9S) -7- [ (3R*. 4S*) -3-^h^i^^^/I — 4-o-h 
10 U/v-b'^y v;?:^- 1 -^/U;^^/!^] —6. 7. 8. 9 — t^.H^ b Kp — 5H— 
v^^p^:?'^" Cb] if Vi:^:^- 9— ' II.— m^mm.:t3^XJ^ (7 R, 9S 
) -7- [ (3S*. 4R*) -3-p< h:ari^^5^/l^-4-o- hU/V-b'^y 
v^^^- 1 -6. 7, 8. 9-7^ h^I^ Kp — 5H-'>i^P^7't^ 
C b 3 tf y v'^-- 9 /V • 1 h -m^Wt&(DMi& 

15 HJfeMl 5T♦^V^fc ( (3S*, 4S*) -4-0- hy/l'-fc'^y v^i^-3 

:t-^—mi-^!^ 2 7. 6 m g ^M^T^^l^y r:^t UT#fCo 

:ic^v?Tx<.-7^I/;r^— (iJ^V-fe/^tt^CH I RALP 
20 AK AD;;&7A, 2cinX2 5cin. 2:^tM^;0. iVoiy'^^^yl^T^:^.^ 
=3r1^^/'-^' y7"i=i fcVVT/^^— /V= 2 9/1; ^^51 2 OmL/m i n) "C^j-S 
:$fefTpi:»- (#i$B#M : 3 2. O^) (7R, 9 S) -7- C (3R*. 

4S*) -3-p«b ^ix^ ^yv- 4 - o - h y /i^- tf^ y v^^'— 1 — f/^;^ 

3 -6, 7, 8, 9— r h^t Ko — 5H-v^^a^:7"i5' Cb3 t°yv^^^-9- 
25 :^-/Hlmg^. (-^^t^^ : 3 4. 4^) ;ef^bx 1^ (3 8*, 4R* 
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mMm5 4:(Dit-^m or*. 4S*) 

IHNMR (2 0 0MHz, CD30D) 6 : 1. 2 2- 1. 4 3 (1 H, m) , 
1. 50-1. 69 (IH, m). 1. 88 — 2. 3 5. (4H, m), 2. 36 

(3H, s), 2. 42-2. 66 (IH. m), 2. 70-2. 96 (2H, 
5 m), 2. 96-3. 48 (11 H, m), 3. 62-3. 82 (2H, m), 
4. 43 (2H, s) , 5. 00-5. 11(1H, m) , 7. 03-7. 31 

(5H, m), 7. 57-7. 67 (IH, m), 8. 21-8. 30 (IH, 
m) 

ESI —MS Found : m/ z 3 9 5. 4 [M+H] + 
10 mMm5 5(Dit^!^ (3S*, 4R*) #: 

IHNMR (2 0 0MHz, CD30D) 3 : 1. 21 — 1. 43 ( 1 H, m) , 
1. 50-1. 69 (IH, d), 1. 87-2. 33 (4H. m), 2. 34 
(3H. s) , 2. 4 0-2. 6 2 ( 1 H, m) , 2. 6 9-2. 9 6 (2H, 
m), 2. 96-3. 48 (11 H, m), 3. 60 — 3. 83 (2H, m), 
15 4. 42 (2H, s) . 5. 01-5. 11 (IH, m) , 7. 03-7. 31 
(5H, m), 7. 58-7. 67 (IH, m), 8. 21-8. 30 (IH, 
m) 

ESI —MS Found : m/z 3 9 5. 4 [M+H] + 
U^M 3 7 

20 (3S*. 4S*) —3—T^y:^^/l'-l—^l^i>yl^—4 — o—h])^l'—if^ 

1) (3R*, 4S*) - (l-^:/t^/^-4-o- hy/V-f^y v^>'-3^ 

M5tF!j3 6-l-CffiV^fc (3RS, 4 S R) - A- o - Y ^) -J^^- 
25 3-;5;/U;3?i^^^5^/l'^;^7"/V'(D'ftfc'«9tJ:M3t9«l3 l-^#fe (3R*, 48*) 

-4-0- hy/v-t:°^y i^i/-3-;i&/^3iK>'^^f^/^^><.7^/^^^v^§ftfefiM 

5t«ai 3 6 - 1 1 m^j'^^^&^tf v^. mm^c^m^mrL. 

2) (3R*, 48*) - 3 -Tv?K- 1 —<:^i^/^— 4- o - h y/W-l^^y 
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3 4 0 PL ^ i/;^/l'7}N— /k^ u }) K 1 4 2 iU L^Mx.^ ^t^X- 1 9^m: 

TiP^ti- by^^A198mg ^ADx. 8 0 "Ct? 2 X^lto R^-W^ 1 MtK 



20 



10 b^M'ft;-^^) 3 9 3 m g ^#fCo 



3) (3S*, 4S*) -3— T^/ptf^/l'-l— ^:/i^/^-4 — o- ^y/^— 
t°^yv'>' 
_b|E2•T?#f^:'^b'^^^3 9 3mg(D^ h7t Kn^^i/BmL^^^tC, tKO. 8 

mLioiU? h y 7 3i:=^/V/Jn^7-< >'3 2 2 m g ^ia;t 2 ^Pfll^gstS bfc, 
15 JBE@* Ufc#. 



b^S'fb'^^) 3 5 3 m g ^ 



IHNMR (2 0 OMHz, CDC13) 6:1. 65-2. 12 (5H, m). 
2. 20 — 2. 37 (IH, m), 2. 30 (3H, s), 2. 42-2. 60 
(2H, m), 2. 91 — 3. 04 (IH, m), 3. 21-3. 32 (IH, 



m 



), 3. 50-3. 72 (2H. m), 7. 00-7. 41 (9H, m) 



ESI -MS Found : m/ z 2 9 5.3 [M+H] + 
^3t^J 3 8 

(3R*. 4S*) -3- (^^:x;=^/1^7h^/VT$y-^5^/V) -4-o-hy 



25 /I'- 1'^ y v':/(^ 



1) (3R*, 4S*) -l—^l^i?jU-3- (yi<^:yy^/U:^=-/l^T5.y-:^'f- 
^atM 3 7 X^fcit"^^ 183mg(^i5'Pn tJn/VA 3 m L^l^fc: h V J^^/l^T 



i^2 1 7 /iL^SJ^tJ?^:?^^;^/^*:^.^^^^ y K7 2/i L^Mx.. mUX4: 0^ 
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Z:^^ y — 5 0/1) {^iTi^glltM U^MIb-^^ 1 9 4 m g ^^tfco 
5 2) (3R*, 4S*) —3-- (^^^;5^/VJj^:=i/VT5:y-^^/^) — 4-o- 
-mMim. (AD) 7 0mg^;!3P^. 7K^#ffl^Tx M^ffi-Cl 5 ^Fam^ U 

10 1 HNMR (2 0 OMH z, CDC13) 5:1. 49 — 1. 83 (2H, m), 

1. 99-2. 21 (IH, m), 2. 32 (3H, m), 2. 42-2. 94 
(5H, m), 2. 74 (3H, s), 3. 10 — 3. 23 (IH, m), 3. 

41-3. 54 (IH, m). 7. 07 — 7. 31 (4H. m) 
ESI -MS Found : m/z 2 8 3. 3 [M+H] + 
15 HiifeM 5 6 

(7R. 9S) - 7- C (3R*. 4S*) -3- {j^ ^ ^^:^JV^=-}VT % J - 
^^/t^) -4-0- hyyl-^-fc'^y i^^^- 1 -^/l^^^yV-] -6. 7. 8. 9- 
X h7t: KP-5H-->:j^p^:7'jy Cb3 Ify 9 • IL-M^^ 

20 HM^Jl 5-effiV^fc: (3S*, 4 S *) - 4 - o - h y yl^- fc°^ y i^:/- 3 - 

^a-fb-^^^e 8mg^S-fe@#:^ 

IHNMR (4 0 OMHz, CDC13) 6:1. 50—1. 84 (6H, m). 

2. 0 2-2. 28 (4H, m) , 2. 32 (3H, s) , 2. 48-2. 94 
25 (10 H, m), 2. 99 (IH, bd, J = ll- 4Hz), 3. 22-3. 

28 (IH, m), 4. 08-4, 16 (IH, m), 4. 94 (IH, dd, 
J = 2. 2, 10. 6Hz) , 7. 07-7. 28 (5H, m) , 7. 43 (l 
H, d, J = 7. 7Hz) , 8. 34 (IH, d, J=4. 8Hz) 
ESI —MS Found : m/ z 458.3 [M+H] + 
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mmm 5 7 

(7R. 9S) -7- [ (3R*. 4S*) - 3- (p^ ^ ^ ^/V 

-T$y-;?t^/V) -4-0- hU/l^-t^^U v'V- —6. 7. 

1) (7R, 9S) — 9- t e r t-^^y'l'i>7«9^/Vi>'7=^/^^=3e>>-7 - [ ( 
3R*, 4S*) -3— (p< ^5'>'X/^7}^:=./^-7«^/^-T^ -4- 

0 - M; /'V- 1"^ P 1 -'f /V'pf ^/l^] — 6 , 7 , 8 , 9 —T h 7 fc Kci 
SH-i^iJ'P^y^ [b] f^v^iX 

10 S^#iaMTx MMM 5 6 W h 7 y^^^T A y ms^^T^b^cC 

•T 6 0 %:^m'it,'r h y A i 8 m g ^;!jp;t. m.m:ix 1 mmmwi^tc^. 

3— K^i?:/1 6 u L^AP;t^fiT'l^P^^^bfc„ ^(^^3— Kpi^i^l 3 u 

^Vl^a /Js/VA/pt / — 2 0X1) {Z-X-^m^W: b^S'ffc:'^^ 8 0 m g 

2) (7R, 9S) — 7- C (3R*, 4 S *) -3— (p< ^ >';^/VjJ^:=^/^- p« 
20 ^/V'-T^y-^'^^/l') -4-o-hy/V— b:°^y v^i^-l-^/V';^^/V'3 -6, 

7, 8, 9— r h7 t Kn-SH-i^^n^r/iJ^ Cb] t:° y v^>^- 9 /V • 

1 L -M^^it 

±iE 1 xmc.i\:,^m^m\'^%^';i^n^nt>fi\^mimMm 9-10-22; i^^ 

IHNMR (200MHz, CD30D) 8 : 1. 2 5-1. 7 0 (2H, m) , 
1. 87-2. 22 (3H, m), 2. 22-2. 40 (IH, m), 2. 35 
(3H, s), 2. 51-3. 03 (6H, m), 2. 70 (6H, s), 3. 
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03-3. 21 (4H. m), 3. 21 — 3. 44 (IH, m), 3. 67 — 3. 
91 (2H, m), 4. 41-4. 50 (2H, m), 5. 01-5. 11 (1 
H, m) , 7. 0 4-7. 4 2 (5H, m) , 7. 5 7-7. 6 7 ( 1 H, m) , 
8. 20 — 8. 30 (IH, m) 
5 ESI —MS Found : m/ z 4 7 2. 2 [M+H] + 

3 9 

(3R*. 4S*) — (4 - o - /V-t:°^!; i^V- 3 -^yl^T^^/l^) :»/W^ 

1) (3S*, 4S*) - (1 — <:^'J/U—4 — 6- h V Jl^—^^V 3 — 

^ig^d 3 7 -C#fc (3S*, 4S*) - 3-T^ y ^^yl^— 1 -^>'v^/^— 4 
— o — hU/P- tf^y v^:/9 3mg(^i^ a n;ijN/Pi^2mL^^?g(C b ]) =i^=^/UT ^ 
>1 1 1 n L*3j;-a«j5'na;^g?p{^/^3 7 L^;!JPx.^ ^tiiT'S 0j9-^#b/Co 

1 ) \z.x^mmm \^^mvc-^m 7 s m g ^m^. 

2) (3R*, 4S*) - (4-0- h v':x-3— I'/Wp^^/l') 

20 ±|Bl-I?#fC'fb-^#»7 8mg^7«:?y— /I'SmLtC^^bl 0 %^-« 7 "i^ !J7 - 

(AD) SOuLz^Mx.. 7j<*#IS^T. ^lfi^JET'2 7^PBm^^l^U;fc„ 

m g ^#fco 

IHNMR (2 0 0MHz, CD30D) 6 : 1. 7 9-2. 0 0 (2H, m) , 
25 2. 31 (3H, s), 2. 30-2. 54 (IH. m), 2. 73-3. 02 
(4H, m), 3. 02-3. 22 (IH, m). 3. 38-3. 6 3 (5H, 
m) , 7. 0 2 — 7. 3 3 (4H, m) 

ESI -MS Found : m/ z 26 3; 2 [M+H] + 
HM^O 5 8 
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(7 R. 9 S) - 7- C (3 S*. 4 S*) - 3 - h v^;^yl^x}^'^/VT ^ J 
-^^M -4-0- hy/I^-b'^U 1 — f/V^^/V] -6. 7. 8. 9 



IHNMR (2 0 0MHz, CD30D) 5 : 1. 2 7—1. 7 0 (2H, m) , 
1. 88-2. 45 (3H. m), 2. 35 (3H, s), 2. 51-3. 05 

10 (7H, m) , 3. 0 5-3. 2 1 (3H, m) . 3. 2 6-3. 4 6 (3H, 
m) , 3. 5 7 (3H, s) , 3. 6 2-3. 8 1 ( 2 H, m) , 4. 4 6 (2 
H, s), 5. 01-5. 10 (IH, m), 7. 03-7. 38 (5H, m), 
7. 58-7. 67 (IH, m) , 8. 22-8. 31 (IH, m) 
ESI —MS Found : z 4 3 8.4 [M+H] + 

15 4 0 

(3R*. 4S*) —3— (v^^ ^/V;^/V:7y ^^/l^T ^ y — P< — 4 — o 

1) (3R*, 4S*) - 1 — 3 - (v?p<^/1';^>'v:7t^^/^t5 y 

^/i') - 4 - o - by /V— t"^ y v?>' 

20 ^3t^j3 7-e#fc (3S*, 4 8*) - 3 -T ^ / p< ^/l^- 1 v^/W- 4 

— o — h y /l^— k'^y v?>'4 1 mgCO^ n H/Jn/VA 1 mL^^tc: h y rc^^/i^T^ 
>'3 9 M L*3j;t/l^'fbi^^'3^/^^/^>'T^^/H 8 ju L&;i3Px.. ^iaT?2. 5 0# 

yn 8 M L ^ji;!]n ^?a-e i B#p^m*l^ ufco $ h b y ^f^/vr 5: 

yU= 1 0 / 1 ) (C-C5>il«M Vmmit^m 2 7 m g ^#fc„ 



5 



1 5-e^V^/c: (3S*, 4 3*) 



- 4 - o - h y /u— y v?;x- 3 - 
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2) (3R*. 4S 



*) -3- (i;? 




±ia 1 -e#fc{t:'^#J 2 7mg /WSmLtCl^^SlUl 0 o/o^"^ ^ v> ^ - 

^^fiilK (AD) 3 Onig^;5jP;t, tK^^E^T^ ^^a^-ffT' 2 5 ^^»^U:^„ 



5 SJcS;^;l:^^^;iM4feUMI^^-fe^-i' h^t5feUfj:=^. mm^^^i^MMih^mz 3 

m g 

IHNMR (2 O OMHz, CDC13) 6:1. 73 — 2. 21 (2H, m), 
2. 30 (3H, s) , 2. 61 (6H, s) , 2. 5 9-3. 0 0 (6H, m 
) , 3. 0 0-3. 2 0 (IH, m) . 3. 5 0-3. 6 3 (1 H, m) , 3. 
10 9 8 — 4. 1 2 (IH, m) , 7. 0 5-7. 4 0 (4H, ,m) 
ESI -MS Found :m/'z 312. 1 [M+H] + 

mmm 59 

(7R. 98) - 7- C(3R*, 4S*) -3- ^/P;^/W:7 t -^e^ /l^T 

$y-^^/i^) -4- o - h y /v-b°^y v^:^- 1 -'^/^P^^/'M -6. 7. 8. 
15 9-7^b7t: Kp-5H-v^^p^7'^ Cb] fc^ y v^V- 9 ♦ 1 L-M 

mmmi 5x^m\^^ti (ss*, 4s*) -4-0- hy./v-f-^y v^^^-s- 

20 IHNMR (300MHz, CD30D) 5 : 1. 2 8 — 1. 6 8 (2H, m) , 

1. 91-2. 18 (3H. m), 2. 23-2. 35 (IH, m), 2. 35 
(3H, s), 2. 61 (6H, s), 2. 63-2. 97 (7H, m), 3. 

02-3. 19 (3H, m), 3. 34-3. 45 (IH, m), 3. 64-3. 

96 (2H, m), 4. 45 (2H, s), 5. 03-5. 12 (IH, m), 
25 7 . 09 — 7 . 36 ( 5H, m), 7. 60 — 7. 68 (IH, m). 8. 25 

-8. 3 1 (1 H, m) 

ESI —MS Found : z 4 8 7. 3 [M+H] + 
^3tM4 1 

(±) -5— j^^y-o- hy>^i^-2-rif-fc"->^p r2. 2. 1] -^y^ 
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1) 2-T-f — t'iXi^ ci C2. 2. 1] — s-^^T^:^— 2—:^ji^^i^Wt^:^-:^ 

2_7'f*-ii v'^n C2. 2. 1] — 5 —^Zfy'ly^— 3 6 0 6 m g (Di^ 
5 r/l^-X h 7 t Kci7^^^ (4 : l) 2 5 niL<^M'8-^^?^^^ tK^ 

3 MTK^'fb':^ h y l> AtK^^^ 1 . OmL^ 7K3. OmLtCj; - 

/i^exi) T'j^isi b^H-fb-a-i^ 1 . 2 5 g b-c#fco 

2) (±) -5-=^^y- o-h^J /\^-2-T-^-^iy'^^ C2. 2. 13 — ^ 

15 Zf'^l^ 

_h|S 1 T'#fc'fb;^^ 5 7 0 m g <DN, N - ^/^^J^7^AT ? K 8 . 0 m 
^k^^T h7^^ b y ^ai^^/W/J^J^^-f i^/-^^v^!J'A2 8 7mgx 2-H— K h/^ 
95mL, If^yi^^-O. 8 6mL, *3j;tJ«=¥^0. 28mL^^Px.j!S 

fco ^|g^^^*#s flifc^i^ 8 6 5 m g ^#fCo ::<oa^J^i^^T-fe h= h 
y7V2 OmLtc^^U Mt-ra^^-fb-^hy •i^^l. 8 6g. *3j;t;?hy 

n n iX^ :/ 1 . 5 8 m L ^^JP;t 1 0 ^j^mUW Ufc„ 1 N:^^^S^&^t-*P^ 

f^^ai^/U-e2lll^#Ufc^s tKJI ^ 3 MTK^'fb-:'- h y "^J^-dTjvio y tt^ 

— 7V= 2 0 0X1) -^WM b. mmih^!^ 1 1 1 m g b-C#fco 

IHNMR (3 0 OMHz. CDC13) 5:1. 53 (IH, d, J = 10. 
2H), 1. 64 (IH, ddd, J = 2. 4, 4. 8, 18. 6Hz), 1. 
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68 (IH, d, J = 10. 2Hz), 1. 88-2. 01 (IH, brs), 
2. 02-2. 11 (IH, m), 2. 31 (3H, s). 2. 59 (IH, s 
) , 2. 79 (IH. d, J = ll. 4Hz) ,'3. 00-3. 08 (2H, m 
), 3. 57 (IH, s), 7. 09-7. 25 (4H, m) 
5 ESI— MS Found :m/z 188. 1 [M+H] + 
MMM 6 0 ~ 6 1 

(7R. 9S) -7- { (5R*) -=i^^y- 5 - o - hV 2-T1f}fiy^ 
P C2. 2. 13 -^7^^— 2 — f ^/l^} — 6 . 7. 8. 9—'Th9\^Vti — 

10 9 S) -7- { (5S*) -3^=¥y— 5 - o - hy/l^- 2-Tif tf'>^ P [2. 
2. 1] -•^7°^-2--l'/I^^^/V-} -6. 7. 8. 9-7" h^l^ KP-5H — 

HJfe^di 5-effiv^fc (3s*, 4 S*) -4-0- by/i^-t'^y v?:/-3- 

AK AD;!{;7A, 2 cmX 2 5 cm^ 2:45:^^; 0. 1 %v^:3i^/vt ^ ^ 
def-://3Zi5ry-.y^=9/l 20mL/min) "Cr^-ilL. :$feffiii:9- ( 

20 W^^f^lA. 6^) iJ^ib (7R, 9S) -7- { ( 5 S *) -J^=ary-5-o 
-Y])/V-2-rir\fi^^X2 C2. 2. 1] ^:7°i5^--2 — T/l-P^^/W -6, 7, 
8, 9—Th'7^¥n-5ll-iy^u^:f-$i [b] t° y 9 5 1 . 

5mg^. =^M:»- (iJ^^^^^ie. 2^) Tb^h. m (5R*) fls:45. 0 m g tr 

25 -te^^-^s s*#:^ ufco ) o ±mmt-^^^y<^ y—Mcmmi-. ^^/kz? 

6 0 (Dit^m ( 5 S *) #: 
IHNMR (3 0 0MHz> CD30D) 5 : 1. 24-1. 4 0 (IH, m) , 
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1. 53-1. 62 (IH, m), 1. 83-1. 91 (IH, m), 2. 04 
-2. 12 (3H, m), 2. 23-2. 37 (IH, m), 2. 33 (3H. 
s), 2. 55-2. 90 (4H, m), 3. 10-3. 43 (6H, m), 4. 
19-4. 23 (IH, brs) , 4. 40 ( 2 H, s) . 5. 05 ( 1 H, d, 
5 J = 6. 6Hz), 7. 10 — 7. 29 (5H, m), 7. 61 (IH, d, J 
= 7. GHz) , 8. 27 (IH, d, J=4. 3Hz) 
ESI -MS Found : m/ z 3 6 3. 4 [M+H] + 

mmm e i (Dit-^m ( 5 r *) #: 

IHNMR (3 0 0MHzs CD30D) 6 : 1. 2 4-1. 4 0 ( 1 H, m) , 
10 1. 53-1. 62 (IH, m), 1. 83-1. 93 ( l.H, m) , 2. 0 9 

-2. 30 (4H, m) , 2. 33 (3H, s) , 2. 5 5 — 2. 9 0 (4H, 

m), 3. 03-3. 48 (6H, m), 4. 19-4. 23 (IH, brs), 

4. 40 (2H, s) , 5. 05 (IH, d, J = 6. 5Hz) , 7. 10 — 7. 

29 (5H, m), 7. 61 (IH, d, J = 7. 3Hz), 8. 27 (IH, 
15 d, J=4. 7Hz) 

ESI -MS Found: m/ z 3 6 3.4 [M+H] + 

W^M4 2 

(R) -2-p<5^/W-l- (2-^^/l^:7ai^yl^) ]:f^^V':>-<Dmm 
1) (R)-l-tert h ^iX;^;/^^^::^^^- 3 — p{ i:^>' 
20 ^^#ffl^Ts (R) -2-p«^/Wt:°^7v^>' 5 0. 0 g ^ ti ci /J^/Ui^ 5 
0 OmL^IS{c:z:^^v^- t e r t-:/^/Ul 1 5mL^ 1^^-et^TLfCo ^ 

B^Sri^- y :^ 7 A ^ n -V h 7 ^ — (^^1^i^/g^^3i^/V= 2 / 1 ) 

}--C:$)-il»^ L^M'fb-a-i^ 6 3. 5 g ^-fe^fl^yt^ i: L-C#fc„ 
25 2) (R) -2-^5^/^—1— (2-p«'^yW7 3i^/V) tf^^i^^- 

^S#ffl^Tx -hlB 1 -e^fc^fb-a-^ 1. 50g<D^v'lx:/9mL ^^^tCg^^^-? 
7i^!>A15mg. t e r t -:/^/W/J^;^:7^ i^O. 0 6 1mL. 2->^^n^h 
/i^jiVl. 0 8mL*3j;tJ^t e r t - :/ b h y !>is:Sr;!JD;t 1 2 0°C{c:-Cl 
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) - 1 - t e r t -y^>^v';^;y^>iJ?r^7V- 3-^^/l'-.4- ( 2 - p« :7 

10 ih-t^ 2 0 6 m g ^^^mW-t U-C#fc„ 

1 HNMR (4 0 OMHz, CDC13) 5:0. 80 (3H, d, J = 6. 0 
Hz) , 2. 30 (3H, S)., 2. 6 0-2. 6 9 (2H, m) , 2. 85 ( 
IH, m) , 2. 9 7-3. 0 0 (2H, m) , 3. 0 3-3. 10 (2H, m 
), 7. 01 (IH, m), 7. 09-7, 19 (3H, m) 

15 6 2 

(7R. 9S) -7-r (R) -^-^'^JV-A- ( 2 tf^ 
1 --ryt^^^/V]-6. 7. 8. 9-7^ h7b KP-5H-iX^P^:/ 
^ r b 1 b° y v^^^- 9 ♦ 1 L -M^^:^<Z>Mjt 

SIJfeM 1 5-e^V^fc (3S*. 4S*) -4-o-hy/^-k°-<y v'^-3- 

20 ^ 4 2 -c'#/c<b'a-#j^fflv^§ftfe{iiiife^?!i 1 5 mm<D:ijm 

IHNMR (400MHz. CD30D) 6:0. 88 (3H, d, J = 6. 0 
Hz) , 1. 3 6 (IH, m) , 1. 5 9 ( 1 H, m) , 2. 12 (IH, m) . 
2. 30 (IH, m), 2. 32 (3H, s), 2. 72-2. 88 (3H, 
25 m), 2. 98-3. 16 (5H, m), 3. 38 (IH, m), 3. 42-3. 
57 (3H, m), 4. 23 (2H, s), 5. 04 (IH, d, J = 6. 4H 
z) , 7. 06 (IH, dd. J = l. 8, 7. OHz) , 7. 15-7. 28 
(4H, m) , 7. 60 (IH, d, J = 7. 6Hz) , 8. 25 (IH, d, 
J=4. OHz) 
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ESI —MS Found : m/z 36 6. 4 [M+H] + 

m^m 4 3 

(6RS. 8SR) — h/l^J^V— 4— 8 — ■ ( t e r t — 

1) 3- -2, 6-i^^at3fc°y i^; 
2, e-v'iJ'Cit^ — =if^i^^6. 1 6 >(7/V7l?:^/^>^'l' ^iJ^y"— /l^e. 25 

6 4g^;[jp;t. ^ja-e^^^#bfco S^S^S{-7X7K^:t)P;t. ffi u 

5^/V= 3 / 1 ) {ClTi^il**^ U^fflik-a'^J 3 . 6 8 g ^^^mW t U-C#fCo 

2) 3- (2, 6— i^i^oo — 3 — t:°y v':/— 3 — f/l^) — :7"a t":;^:^^^^/^ 

1. OMy 5^l>A^=3ri^p{5^y^i;?iX^v?K-X h^t Kc3 7 7V^liS3 8. 0 
15 mLcDT" h7 t KC37^V1 0 8°Cfc?^5fe|]U ^O^^^i^li^^ 

ih^m4. 5 8 g(^7" h^t KP7^^8mL^^J!]P;ts -7 8°C-eifi#M^ 

20 U^M-fb-^i^ 2 . 8 2 g h br#feo 

3) 2- (2, 6-v^^Pn t°y 3--Y/^^^/^) b — 4 -^3^:/^^ 

1. OMy ^I^A^^f-^^/Vi^ix^i? h7 t Kn7 7^^^?^l 3. 7 

mL<^X h^t Kn77>'7 OmL^^^-7 8t:tc:?^*PU ^<^^(--bl52 
25 Xmci[:^l^2. 8 2 g(^)X by t Kn:7 7 i^5^lL^^AP;t^ 3 0:9-^^U 

fco $P>fc^oS;|;:^(c:Ty^i^>^n-^-r Kl. 18mL^;{]P^. 4^K;6^{t-C- 
1 ) tJ:T:5^^»^ b^M-fb-^i^ l . 8 7 g ^^-fefftjyti^ bT#fc„ 
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4) 2—^^^—8—?i'^U>—5, 6, 7, 8 — 7^ t Kt3^/ y 6 — 

:fy /u 7}f 7^ /V 

-bis 3 ■C'#fc'fb-a'i^ 1 . 8 7 g , -7^ h ^ 7'5=-/V'T ^^^.^ ^7 A iJ^ n y K 1 . 80 

hy 731— 7V/J^;5^:7xf ;x5 1 img. 9 i g. i^^/-?^-:;? 

5 !^7A 1 4 6mg<^)N, N- v^p^ ^/^;^:/VAT ^ K 5 0 niL^^^^ 1 3 CC-X? 1 2 

1 ) \:ix^mnm i.mmit'B-m 3 4 5 m g ^m-^^^^ t uT#feo 

5) cip — 8— ::^-^y-5, 6. 7, 8 h 7 t Kn y 6 — 

'^b^^:7-f— (-^=3M?-i//i^®?^^/V=3/'l~l/l) i^lT^^ilM^L: 

15 -(^-^^^2 5 1 mg^e-feS^t UT#:rc:o 

6) (6RS, 8SR) -8-tert - ^jV'-y'y =-/V-^^^^— 2 — 
iJ^aa-S, 6, 7, 8 — 7^ h 7 Kn ^^f^y y 6 -;^7;Vzi?:/^^^/V 

Mat^J6-l■eMV^fc7-3— K7«9^/'V-8-:^^y-5. 6, 7, 8 — T h 

20 6 - 1 ^ ^ 9 ^;^?^^tV ^, (6RS, 8SR) -2- 

i?nc3-8 — t Kci=^^^-5, 6, 7, 8-7" h^t Kn:35^/ y 6— :*/^5iJ? 

V^, mM^t^% 3 4 m g ^ bT#fc„ 

7) (6RS, 8 S R) — 8 - [ ( t e r t — :/9^/V'v?7« f^/l^iX^— /l^:^^ 
25 i^) — 2-tJ^Pn-5, 6, 7, 8 -7^ h 7 t Kn y i-'— 6 — ^/l^] p« iJ' 

Ui&Me — SX'my'^fc (7RS, 9SR)-9- ( t e r t — ^^^/^i^P* ^/l^ 

-6, 7, 8, 9 -v^ t Ko- 5H-i/^ci^:/iJ' [b] 
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mm 6-3 1 mmfj::^m-cRji.^n^\ mmit^m 5 3 m g ^M'^f^^m t 

8) (6RS, 8SR) — hJ\^^>'—4—:^/l^:^>Wt—8— ( t e r t — ^^/l^ 

-2—i^V2V2— 5, 6, 7, 8 -7^ h 7 t Kta d^y y 

]^]it«3j6-4-CffiV>fc (7RS, 9SR)-9- ( t e r t -T'^/l'v^;^ 
iyy=-/u:^^-:y) —6, 7, 8, 9 -7^ t Fi^— 5 H-^/i^ n^:7'^?' [b] 

10 mit-^!^ 7 3 m g ^m-^m^^ t uT#fco 

IHNMR (3 0 OMHz, CDC13) 6:0. 02 (3H, s), 0. 19 
(3H, s), 0. 83 (9H, s), 1. 59 (IH, m), 1. 92 (IH. 
m) , 2. 4 6 (IH, m) , 2. 4 7 ( 1 H, s) , 2. 5 9 ( 1 H, m) , 
2. 8 6 (IH. m) , 4. 0 7 (2H. m) , 4. 7 8 (IH, m) , 7. 1 
15 4 (IH, d, J = 8. OHz), 7. 36 (3H, m), 7. 82 (2H. d, 
J = 8. 3Hz) 

ESI -MS Found : m/ z 48 2 [M] + 
6 3 

(6R*. 8S*) — 2-^PP-6- (4- o - h y 7l^b°^y 1 — < /V 

20 -5. 6. 7. 8 -7^ h 7 Kp =^7 y 8 

1 4-e>^V^fc (6R, 8S) - b/l'J^^'— 4-;^/V/i^V^-8- h y^^ 
^/l'>'7:^/k::r^iX— 5, 6, 7. 8 -7^ h 7 t y 6 — T/l^^ ^/W 

/V-^t^CH I RAL P AK AD;&7-i^x 2 c mX 2 5 c m ; 0 . l%v^^9^/V' 
T5:i^, y:7^n/NV— yv= 9/1 ; ^jKii 2 0mL/'min) (CT 

3fe^^tiJb. :5fetT]iJ^ (^it^F^no. 8:9-) (6R*. 8S*) -2-^5^ 

DP- 6- (4-0 - b y/n:°^y i^:/- i->r/^p«9^/v) -5, e, 7, 8 — 
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M@aefi*lRl^T-fe5/ci?). 6R*, 8S*#:i:Ufc„ ) 

1 HNMR (3 0 OMH z, CDC13) 6:1. 7 7. (6H, m), 2. 11 
(3H, m) , 2. 34 (3H, s) . 2. 42 (4H, s) , 2. 72 (IH, 
5 m) , 3 . 0 3 ( 3 H, m) , 4 . 8 0 (l H, m) , 7 . 17 ( 5 H, m) , 
7. 45 (IH, d. J==8. 2Hz) 
E S. I —MS Found : m/z 371 [M+H] + 
^Lat'^d 4 4 

(6R*. 8S*) - h/l^J^V— 4 — .^^/W/^^^M- 8 - ( t e r t 
10 ^/l^>-7:=^>^l^:^=3{^v') — 3— ^ pp— 5. 6. 7. 8 -7^ b Kp =^7 IJ 

1) 2, 5— P n — p^V^^^/V'^-XT^yk 

7k?^Tx 5 Vo^mmMm-r hv^ i70mL{z:5o %7^mih-r h y a 

^?S32mL. 2- t Kp=3e^v/^=i5=-^^1 3. 9 g ^APx.. ^l!g.^-C#?£U?'cC 

15 t^h2i m^mw vtcu. Rft-m^Mmm-r hv^j^i. 40g (dt^ 5 m l^?^ 

#bHfea-feH#:{i::l^'fb^;*-=/l^l 0 OmL. N, N-v^p^^/l^^JJ/VAT 5: K6 . 

25 3 g ^gfeli-feH^: i: LT#fc„ 

2) (6 S*. 8 R*) - [8 - ( t e r t -^^^^^/^v^pff^/Vi/^^yk;^-^-^) - 
3_jj7t3i3-5, 6, 7, 8— 7^ h^t KP=¥y y ^--e-'f/W] ^t?/— /l-'^ 
t;^ (6R*. 8S*) - [8- (t e r t -z/^/l'i^^ -2 
-^ap-5, 6, 7. 8— 7^ t Kp^/ y 6— ^/V] /V 
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W^M 10-1 -effiV^f^: 2 n n^n^/ =. h V 9 (CjilB 1 "C^iTc 

r ^ S-U^Mai-e^d 10-6 "C^^V^fc h il ^^/l^^ v^tiiy^ l^(D{\f:> 
t) t e r t CI n i/^ >'<lrffiv^^ft&{iM3t'g«l 1 0 - 1 ~ 1 0 

-7 i:lRl#c^;^5fet:iJ: «9S;^^^=fTV^, ^S-fb-a-^^t^^-fc^^l 1 9mg^Mfe?fi 

ALPAK AD— H;«;7-i^x 2cmX25cin;0. 1 %i^J^9^/l'T ^ ^ 
=ar-9->'/'l' y>^n^-^/— 3 9/1 ; iJ^ii 2 0mL/min) (C-C^t^i^W 
^fettWr^- (^3#B#F^8. 8:$^) (6R*, 8 S*) -8 - [ (t e r t 

-:/^/Vv^P< - 3 - iJ' n n - 5 , 6 , 7 , 8 -7^ h ^ t K 

10 ndryy:^-6 — { JV] p( y — 0 m g ^MrJ^ (ilfeitNFFrg 1 0 . 8 5» 

(6S*, 8R*)^^47. 0 m g ^-^rtt-^tb^^WJl^i^ ^ b-C#fc„ ( 

i^^f**l^^-c-feSfca6s M-L. — :fe"^6R*. 8 s*#:. ■ftfe::fe-^^6 s*, 8r 

3) (6R*, 8S*) — h/V:!^^'- 4 -;^y^5*;>'^— 8 — (tert— 
15 v?pf^/Wv'7=/^:^^^/) -3— ^nn— 5, 6, 7, 8 — 7^ h 7 k Kci U 

Stat^ije -4-X?ffiV^fc (7RS, 9SR) -9- ( t e r t -r/^/l'V^^ 
i/^c=:/V;^dE^>» -6, 7, 8, 9 — 7^ h 7 t Kn - 5 H— ^^iJ^ n^:;^^ [b] 

fy v^^^- 7-^ i5^>'- 1 >'VCOft:b!9 {C±|B2-e#fc (6R*, 8 S *) 

IHNMR (4 0 OMHz, CDC13) 5:-0. 01 (3H, s), 0. 1 
6 (3H, s), 0. 81 (9H. s), 1. 54-1. 62 (IH, m), 1. 
89 — 1. 97 (IH, m), 2. 46 (3H, s), 2. 48 (IH, dd, 
25 J = ll. 0, 16. IHz), 2. 55 — 2. 68 (IH, m), 2. 85 
(IH, dd. J=4. 4, 16. IHz), 3. 98-4. 11 (2H, m), 
4. 79 (IH, t, J = 2. 9Hz), 7. 36 — 7. 33 (3H, m), 
7. 79 (2H, d, J = 8. 8Hz) , 8. 33 ( 1 H, d, J = 2. 9H 
z) 
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ESI —MS Found : m/z 48 2. 0 [M+H] + 
HiifeM 6 4 

(6R*. 8S*) - 3-^PP-6- (4- o- hV — f JU 
-5. 6. 7. 8— 7^ h7b KP^y y ^^-8-:^-/W • 1 L-M:g 



1 4-e^v^/c (6R, 8s) — h/wj^^^— 4— ;^/^3i^;x^-8— m;^ 

'^/Viy^^/]^:t^iy—5. 6, 7, 8 -7^ b 7 t ^/ y i^— 6 — f/l^^'^/U 
:^^T^^RXJ^y^i^'^ y^l^y^V^^-l (3H) , 4' -t'^yv'iX] • 1 
±I^:^(Dn^^ t) fCMatM 4 4 -X?#fc ( 6 R*, 8 S*) it^miBLXimitm 5 "C^fc 

IHNMR (400MHz, CD30D) 6 : 1. 7 2- 1. 8 4 (IH, m) , 
1. 94-2. 12 (4H, m), 2. 20 — 2. 29 (IH, m), 2. 37 
(3H, s), 2. 51-2. 73 (2H, m), 3. 01-3. 20 (6H, 
15 m), 3. 61 — 3- 72 (2H, m), 4. 40 (2H, s), 4. 78 — 4. 
83 (IH, m), 7. 05 — 7. 27 (4H. m), 7. 69 (IH, d, J 
= 2. 3Hz) , 8. 40 (IH, d, J = 2. 3Hz) 
ESI -MS Found :m/'z 371. 2 [M+H] + 

m&i 4 5 

20 (6R*. 8S*) — h/VJ^:x— 4-x^yP^:^^— 8— ( t e r t 

5^/I^i^7:=^yW:;}-df^i/) -2-p{5^/V-5. 6. 7. 8 -7^ h 7 b Kp y 

1) (6R*, 8 S*) - [8- (t e r t -:7'^/Vv^p<^/V'V'7:=^/l':r^i^) 
-2-^9^yV-5, 6, 7, 8-x b^t KP=¥y y :x-6--l'y'V] 
25 &t;« (6S*, 8R*) - [8- (ter t -^^/l^i^;^ 'f^jUi^^ =^/l-:t^-y) 
-2-^5^/V-5, 6, 7, 8-x b^t KP=^y y ^^-6— f/V] p« iJ^y— 

Mt^Mi o-i-e^v^;rc2— ^op:^=f^y= h yyK7)'f-tfc)«5 ^^2-p«^/^— 
■3^:^^y^/v^;^•x/v^^v^:5fik^^M■itMl 0 - 1 — 7 ^Ill^^O^fefcJ; «9S 
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ESI —MS Found : m/z 3 0 8. 4 [M+H] + 

D:«?7^H 2cmX25cm. 2;*:j*^;0. l%i^^^Jl^T X^'. ^^"^l^X 
^ y^iay<y^/U=4 0/^l 2 0mL/min) KX^^^mV. 3fe=fT 

5 (^W^m2 0. 8^) 7b>h (6R*, 8S*) - [8- ( t e r t 

i^p{^/W->7:=^/^^=35.5^) — 2— 5. 6, 7, 8 -7^ b 7 k Ki^ y 
^•-e — r^i-] P« i^/— /V9 1 mg =^M:$> (i^i^B#F^2 3. 3 5» Tb^hm 
(6S*, 8 R*) #:8 8mg^-^n-?^nS-fe?ft)tfei^i UT#fc„ (M^fi^icl^ 

^-e^bSfcJ?). {iE:i:_b. -::^^6R*. s s*^^. ftfe:^^ e s *, 8R*fri:u 

10 tco ) 

f 

2) (6R*, 8 S*) — hyVoQV— 4— 8— ( t e r t — t/^^^/V-:? 

-2-p<^/W— 5, 6, 7, 8 -7^ h ^ fc K d y 

WtM6-4X'm^^f!:. (7RS, 9SR) -9- ( t e r t -t/^/l^v'p* 9^/1^ 
15 ^X7=^/l';^=3rv') —6, 7, 8, 9 — 7^ h 7 t Kci - 5 H-i^^ n^T'iJ' [b] 
t-y v>:/-7-p{^i^-l-:^*-/V(7?'f-tfc>l9le:±tBl-e#fc (6R*, 8 S) >fb 

i:i^'0Rjt^t:n^\ mmit-^m i 2 5 m g ^m^&m^mt vxntco 

IHNMR (3 0 OMHz, CDC13) 5 : —0. 05 (3H, s), 0. 1 
20 8 (3H, s) 0. 82 (9H, s), 1. 58 (IH, td, J = 12. 3, 

3. 2Hz), 1. 93 (IH, m), 2. 43 (IH. m), 2. 60 (IH, 
m), 2. 82 (IH, m), 4. 02 (2H, dd, J = 9. 6, 5. 2H 
z), 4. 09 (2H, dd, J = 9. 6, 5. 2Hz), 4. 78 (IH, d, 
J = 2. 8Hz) , 6. 95 (IH, d, J = 7. 7Hz) , 7. 24 (IH, 
25 d, J = 7. 9Hz), 7. 35 (2H, d, J = 7. 9Hz), 7. 81 (2 
H,- d , J = 8 . 3 H z ) 

ES I -MS Found : my z 4 6 2. 2 [M+H] + 

MMm 6 5 

(6R*. 8S*) -2-^^/V— 6- (4- o - f y/i-fc'-^y i^:^- 1 — Y/W- 
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y -5.6.7.8 —T f7t: Kp^/P 8 -:^—fV<K>m 

HJfe^ill 4-t?ffiV^fc (6R, 8 S) - h/Vac:x— 4-:^/V3iJ^^^^-8- M; 
^/V;X7^/^:^=^2^— 5, 6, 7, 8 —■ r h7t: Kci^y y 6 --f/Upif^/V 

^7.=rf\y'Bl^^7.\f^^ y-^^i^j/^^:^- 1 (3h) , 4' -t'-tyv?^^] • i 

IHNMR (3 00MHz, CD30D) 5 : 1. 75 (IH, m) , 1. 95 
(2H, m). 2. 36 (3H, s), 2. 50 (3H, s). 2. 50 — 2. 
10 7 6 (2H, m) , 3. 0 2 — 3. 3 2 (6H, m) , 3. .73 (2H, m) , 
4. 43 (2H, s) , 4. 80 ( 1 H, m) , 7. 0 5 — 7. 2 8 (5H, 
m), 7. 55 (IH, d, J = 8. 2Hz) 
ESI -MS Found : z 351. 3 [M+H] + 
Mat^ll 4 6 

15 h/l^j^^-4— (7R) -9-;e-^y-6. 7. 8. 9 — r b 7 t: K 

p-5H-b:°y K [2. 3-c] Tiffc°^-7 — j ;v :^=rJ\^^y^'r ^VElXIY ^^^^ 
:/-4-;^yI^;3^>-^ (7 S) -9-;^^y— 6. 7. 8. 9-7^f7bKP — 5 
H-fc'U K [2. 3-c] T^gfc:°>^-7-^yl^p{^/l^J^;?;^r/^^<^3M3& 
1) 7-Ti^K- 8-;r=3{^y- 5, 6, 7, 8 -7^ h 7 t K.n y y 7 -i7/V 

^m#ffl^T^ i^it^aj 1-3 -e^fc^b-^i^ 26. 1 g *5 J: -amm.^ V A 4 6 . 
9 gO:3iiJ?y— /V4 8 0mL^?g(C^^7. 4 mL ^?^T U^tat-T 3 0^1 



25 a^^hU e^A-e^MbfCo ^]^<l:MffiW*U li.7-7'n^- 8 -:^-:35^y- 5. 
6, 7, 8-7^ b^t Kn^^E^y y >'-7-:;57/V2i?V^^^/V^||^?S5yc#>i UT 
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2) 9-;a-=3ey-6, 7, 8, 9— 7" b^t Kd-sH-fy K [2, 3-c] 

^3a^!ll-5-C^V^fc7-3— K^^/V'-8-:t-=^y-5. 6, 7, 8 — 7^ b 

3) (7S) — 7-t Kn^->y ^/W- 5, 6, '7, 8— 7^ h^t Kn — 9H— 
10 t°y K [2, 3-c] T^\^l^- 9-:t:^i3XXf' (7R) -7 — t: Kndr->p<^ 

/V-5, 6, 7, 8-7^ h^fc Kt2 — 9H-fc'y K [2, 3 — c ] T"^ fiX- 9 

^^#fflMTx -bia 2 xmtci^'^m s . o 4 g *3 .t t^TK^-fb^^ h y a 

1, 23gOtert -:/^/VT/V'=i— /V 5 2mL^?Sle:9 0 °C X p< 7 — /V 

— (:J7 n a A/;^ ^ / — /l^= 9 0/10) t2:T:$>Si3^i^ U^H-fb-^i^*^ 7"^ 
5#:i. 4 2 g^#fCo 
20 IHNMR (3 0 OMHz, CDC 13) 6:1. 82 — 1. 95 (IH, m), 

2. 12 — 2. 23 (IH, m) , 2. 71-2. 78 (IH, m) , 2. 9 
6-3. 07 (IH, m), 3. 29-3. 36 (IH, m), 3. 71 — 3. 
85 (2H, m). 4. 80 (IH, brs), 7. 32-7. 36 (IH, 
m), 7. 58-7. 61 (IH, m), 8. 37 (IH, brs), 8. 6 

25 0 - 8 . 6 2 ( 1 H, m) 

ESI -MS Found : xa/ z 193.1 [M+H] + 

4 2 g 7 A (iZ-T-fe/vlfci^CHRAL C P 

AK KS:fi'7J>>. 2 cmX 2 5 c m ; 0. l%i^:^'^/VT Kl^^ ^^"^^^Z:^ 
^ / — yV= 6 / 4 ; 2 0 m L/m i n ) X%^^m 3feff S5> iMW^ 



wo 2005/085228 



170 



PCT/JP2005/004264 



ra:4. 7:9-) (7S) -7-t Kndri/-^ 9^/1—5, 6, 7, S-'rh 

Knt-y K [2. 3-c] Tift:°>'-9-;r>'6 4 5mg^. 
P#r^ : 6. 3^) in (7R) -#:6 3 7 m g (^-fb-g-^fi^xlitD 

5 ^nm^ (7S) 

<*#NFrBl : 6. 1-^ (^^tt;t77A, i5^^-fe:/Vtt3S^CHRALCPAK AS 

0. 46cmX25cm;0. 1 %i^3i5^/VT S; ^^f-:^/^^?' 7 
>— /V= 3 / 2 ; iSSii ImL/min) 

m®^ (7R) ^ 

10 <^i$^r^:9. 1^ (5fe^'t4;!57 7A. iJ^-r-fe/VttMCHRALCPAK AS 

f 

0. 4 6 cmX 2 5 cm ; 0. 1 yo-J^^'^^l^T ^^'^ ^^-^^^X^^ y 
—jV=3y2;^iM ImL^min) 

4) }^/U^ly—4-:^Jl^^:^^i7S) — 9-;*-dey— 6, 7, 8, 9— 
t: Fn — 5H— t°l^ K [2, 3-c] Tift°>'— 7 — f/Vp^ ^/^ac;:^^^/^ 
15 ]KatM6-41?^V>fc (7RS, 9SR) -9- ( t e r t - y^^^/l^v?^ 

v'y=/V;t-dr:y) -6, 7, 8, 9 -7^ b ^ t - 5 H — d'^^^^? [b] 
t° V 7 ly— 1 — /KTJ'ftt? ^9 (CjilB 3 "C^fc ( 7 S) - 7 - 1 K 

P 9^/^- 5 , 6, 7, 8-X h^t KCI-9H— fc°y K [2, 3 — c3T 

1 HNMR (3 0 0 MH z, CDC13) 6:1. 86 — 1. 96 (IH, m), 
2. 06-2. 14 (IH, m), 2. 45 (3H, s), 2. 71-2. 77 
(IH, m), 2. 94 — 3. 05 (IH, m), 3. 43 — 3. 50 (IH, 
m), 4. 08-4. 19 (2H, m), 6. 67 (IH, brs), 7. 3 
25 2-7. 37 (3H, m), 7. 54 — 7. 57 (IH, m), 7. 77-7. 
80 (2H, m), 8. 64 — 8. 66 (IH, m) 
E S I -MS Found : ra/ z 34 7.2 [M+H] + 

m&\ 4 7 

(7R) - 7-t Kp^'>^5^/V-5. 6. 7. 8 -7^ h 7 b Kp - 9 H- U 
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K r2. 3-c] y-^t:°^-9-;^^(DM3t 

1) (4R) -2, 2--^p«^/v— 4-if=/v^:^1^yy s^:/-3— 

t e r t — l^f^/l'^^T'/^ 

(S) -3- (t e r t-::^h=3E^ix:>{;/V#:=^/l') -2, 2-v?p«^/W-4-:;*- 
5 =^if>^y e^^-J^/^Jj^^^p^^/V^^'^^T^/^^llV^lSrM {Synthesis, 1994, 1463- 
1466) lBit<^:^lfe(Ctl§o Xmmit^i^ 5 4 3 m g ^ UT#fco 

2 ) 3 — n t° y v'.^'— 2 — yV-::^^' 7=-/U 

2 - i/T y t° y i^i/ 1 . 0 1 g K.. m^^^T. ^^-v 1 . 5 i^mWiW Ufc 

10 m 7 0 °C-e 2 . 5 m^MW L-fCo ^ O^^SI^^^ia^ 1??^*P,U 2 Nl^^ 3 0 m L 

15 3 5 m g ^iife^Sjyti^ <i: LT#fCo 

3) 3- [2- { (4 S) -3- t e r t-::^h=^^>':i&/V2K=>'V'-2, 2-i^p« 

5^/i-;t=^-y-y'y ^^i^- 4 — r/^} -^z^^/i^] - t*y v^:/- 2 

^*#ffl^T> JbIB 1 ■e^tfc'fb'^i^ 1 3 0 m g b 7 t K n 7 7 >- 2 . 9m 
20 L^?^(c:>Jc?^TO. 5M 9-;iK^tfS/^ci [3, 3, 1] / -^-i^-T^ h 7 1 K 

1 ^fiiWf^ bfco ^ <^>s/si^(3: 3 M y -^mi^ y -j^ ajx^i^ o . 3 9 m l , ±t{b 

[1, 1' — tf;^ :i:.^jV-^:^-y ^ J) Z^a^U-kl^} y^=7i^^J>^4 2ms^ 

±tB2-t?#fc'fb'^i^l 3 5mg<DN. N--^^ 5^/V*/Vi>.T ^ K 5 . 8mL?^^^ 

Vmmi\:.^m 1 7 3 m g <gr^m#.?a*«ti^ i bT#fc„ 
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4) (7R) -7-fc Kndri;^^^/^-5, 6, 7, 8 — r h 7 t Kt^ - 9 H- 
Ify K [2, 3-c] T-^t°:x-9-^>' 

-LIS 3 -c#fc-fh;'^i^ 1 6 m g (CI 0 %mM- J —f^^Wi 1 m L ^;bn XMm. 
•^h^^^7^— /v=9 9/1 — 1 9/1) (;iX:9-^^M 

b^M-fb-a^^ 7 . 4 m g & ^ UT#/Co ^ (D\\^-^m\^Yi. PLC (>r V -fe 

/VthSCH I RALPAK AS;«7^J^, 0. 4 6 c mX 2 5 c m ; 0 . 1 
10 oti^/VT^ /V=3/2 ; i5fc3S ImJL/min) J: 9 9 

♦ 

8. 7%e e -Q^oHl^ 

i^W^m^. 1^ V J^^. ^V-fe/l^tt^CHRALCPAK AS:*; 

0. 46cmX25cm;0. 1 %>^^^/^T ^ i/. ^=¥1^>'/^^5' / — 
>/V= 3 / 2 ; ^Kii ImL/min) 
15 ESI —MS Found : m/ z 192.9 [M+H] + 
HM^J 6 6 

(7S) -7- (4-0- hy/l^b''^yi^:^-l— f/t^^^/V) -6. 7. 8. 
9 -7^ b^t^ Kp — 5H-t:°y K C2. 3-c] T-^' \fly(Dm:-l^ 

1) (7S) -7- (4-0- hy/Hn'^y v'^^-l-^/Vp^^^/V) -5, 6. 
20 7 , 8-7^ h^t Kn-9H-t:°!; K [2, 3 - c ] T-fe tfi^- 9 

^ife^d 1 1 T?fflV^fc h/V:a^:/-4 -;^/VJJ^>^^- (7R*) -5, 6, 7, 8 
-7^ h7 1 Kn;?^ t°a [5^^'C3^7"iJ' [b] tryi^i^-g . 2' - [1, 3] 

3. 2. 1] 1' (3' H) — f y-<i/y':7 7 • :^l^:i[cD{-t^ 

#1 1 8 1 m g ^ ^ UT#fCo 

2) (7 8) -7- (4-0- hy/l^lf^y i^i^-l-^/Wpi^/V) -6, 7. 
8, 9— 7" Kt3- 5H-fy K [2, 3-c] T-^fi^ 
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Oi>r^a#bfc=^. tK? 6 w L> 4M7K^'fb^ h y I^^AtK^? 6 

/z L. 7K2 3 0 M Ltr;!JDx.^i;&^#JhUfco Sf&^tJ:g^l?^^>'^^AP;t^ 

IHNMR (4 0 OMHz, CDC 13) 5:1." 2 5-1. 3 7 (1 H, m) , 
10 1. 68-1. 90 (5H, m) , 1. 97 — 2. 05 (IH, m), 2. 2 
1-2. 30 (2H. m) , 2. 33 (3H, s) , 2. 38 ( 1 H, dd, J 
= 10. 3, 12. 5Hz),.2. 65-2. 75 (IH. m), 2. 82 (1 
H, ddd, J = 2. 0, 6. 8, 14. 8Hz), 2. 87-3. 01 (2H, 
m). 3. 05 (IH, tt, J=2. 9, 10. 3Hz), 3. 09-3. 1 
15 6 (IH, m), 4. 06 (IH, d, J = 13. 9Hz), 4. 22 (IH, 
d, J = 13. 9Hz) , 7. 00 — 7. 20 (4H, m) , 7. 23 — 7. 2 
8 (IH, m) , 7. 40 ( 1 H, d d, J = l. 5, 7. 9Hz) , 8. 29 
(IH, dd, J = l. 5, 5. IHz) 
ESI —MS Found : m/ z 3 3 6.3 [M+H] + 
20 ^3t^!l4 8 

b/l^ji:^-4-;^/V^>^^— 8— J^r^ae^y-a. 7. 8. 9-7^ h^t: Kn — 5H 

-t:°Ij K [2. 3-b] T-gl::°:x-7 — T/l^^ 5^/t^^;^7^/l^C>Mjt 

1) 5, 6, 7, 9— r h7 1 Kn-SH-fy K [2, 3-b] T-^t:':x-8 

25 Mt^M 1 - 2 X^tc^t-h^ 1 . 0 g<30:3:^/— /V-tK (2:1) 4 5mL^^ 

{ci^iht Kp^v-zv-t:/^— li^AO. 9 4 g ^.t/g^^-^ b y l> l . Igilrllll^fe 

'^\^U±^^tl.X 6, 7--i;'l:: Kn-5H-=¥y y :^-8-^^ 
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1 . 1 g <l:#f-o ^^tltcit-^^ 1 . 0 g <omt?i ^ 2 0 m L^^Sld h V =^ 

5 (^npt/jN/^A/'pi jj?y-/^= 1 0/1) -eB^St^i^Mttoilj;^^^^l^v^fc„ 

#^>tL;^c:'fb-^^03i^$'/— /v-tK (1 : 2) 9 0 mL^?^{c:i^m;i; y A 5 . 

10 Jl^M.yy^ y -/l^= 10/1) -Q^m^M b^ ^Mit-^m 4. 3 0 m g ^#fc„ 

* 

2) 7 — t Kti^^iXjpJ^/V'- 5, 6, 7, 9— 7^ h7t Kt3— SH-t'y K [2, 
3-b] Tift°^^- 8 . 

2. OMy y:/^/vr^ K-y" h^t Kn:77:/^?^4. 5mL5.T^ 
15 K3 0 Omg triP^. ^ffi-^-e^-*? {e:#Mbfc„ ^SJeiT— 

CI n 7}>yUA/'^ i$r y _yi^= i o / 1 ) Vmmih^m 1 1 1 m g ^ 

20 3) h/V:r.^^—4,-:^jV:^iy'^—s—:^^y—Q, 7, 8, 9-7^h^t:Kt3 — 
5H-t:*y K [2. 3-b] T-^fc:°>'-7 — f /V^ 

M3t^!l6-4-e^V^fc (7RS, 9SR) -9- ( t e r t -T'^/l'i^^pi 
->7^/^;^=¥i^) -6, 7, 8, 9— r h7t Kn — SH-i^^n^T'^J' [b] 

IHNMR (3 00MHz, CDCI3) 5 : 1. 9 4-2. 0 8 ( 1 H, m) , 
2. 3 5 — 2. 5 0 (4H, m) , 2. 6 5-2. 9 5 (3H, m) , 4. 10 
(IH. dd, J = 7. 6, 10, OHz) , 4. 32 ( 1 H, d d, J = 5. 
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9, 9. 9Hz), 7. 08 (IH, dd, J=4. 9, 7. 5Hz), 7. 3 
2 (2H, d, J = 8. 4Hz) . 7. 56 ( 1 H, dd, J = l. 6, 7. 5 
Hz) , 7. 76 (2H. dd, J = 2. 0, 8. 6Hz) , 8. 35 ( 1 H, 
dd, J = l. 7. 4. 9Hz) , 8. 92 ( 1 H, brs) 
5 ESI —MS Found : m/' z 34 7. 2 [M+H] + 
HJfe^J 6 7 

(7RS) -7- (4-0- HJ/Vl::°^yi^:x-l-^/l^^5^/l^) —5. 6. 7. 
9-7^ KPfc°y K C2. 3-b1 T-g't:°>g)i^3^ 

1) (7RS) — 7- (4- o - MJ/Vtf^y i^b/- 1 -^/l'^^/^) -5, 6, 
10 7, 9— 7^ h7t KC3— 8H-t°y K [2, 3-b] T-^t°>'-8-^>' 

t 

iSiit^aj 4 8 X'^itit^i'^ 19. 7 m g (75N, N — ^/L'2}>/VAT 5 K 2 m L 

15 /;^iJ'y-yV'=4/l) -er^^-MMMb^M-fk-a-^Ji. 2m g 7 ^ w:^- 5 , 

6, 7, 9-7^ h7t Kn-SH-fy K [2, 3 — b] r-^fc°>^— 8-:r:/l 

6. 6mg^#fCo #??tl/fc 7-7^^1/ 5, 6. 7, 9— 7^h7tKci-8 
H-tfy K [2, 3-b] T-^f:x-8-:^:xi 6. 6mg*iN, N-i^y^^/U 
;j^/^i^T^ K2mL}ei^jSU4-o- hy/Hf-^y v^:/ • 1 :^^Ji: 2 0 m g ^;!JII 

12. 1 m g ^#fCo 

2) (7RS) -7- (4-0- hy/Wlf^y v^iX-l-^/l^pt^/V') -5, 6, 

7, 9-x h^t KP-SH-tfy K [2. 3-b] T-^t'^- 

25 ±15 1 O-fb-a-^ 1 0 . ImgOx h7t Kt3:7 7:^2 mL^Mt^lTK^^by 

4/1) X^W^m:\^^mi\:.^m 7 . 4mg^#fc:o 
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IHNMR (3 0 0MHz, CDCI3) 6 : 1. 5 8-1. 8 7 (6H, m) , 
1. 93 — 2. 38 (9H, m), 2. 62-3. 14 (7H, m), 3. 48 
-3. 58 (IH, m), 4. 70-4. 76 (IH, m), 6. 63-6. 7 
0 (IH, m), 7. 04-7. 33 (5H, m), 7. 92-7. 96 (IH, 
5 m) 

ESI -MS Found : m/ z 3 3 6.3 [M+H] + 

m^m 4 9 

h/vjz:/— 4— (7R. 9 s) — 9 ^>'^/i^^=^/UT ^ y — 6 . 

7. 8. 9-7^ h7t: Kp — 5H — V^P^T"^ Cb] \^]) 7 --^ JUy^ 

10 /t^ji;:^-r-/koM3j 

1) (7R, 9R) —7- (tert ->^^^/l'v';?< ^/Ux^v =-J\^:t^i^) — 5 , 
6, 7, 8-7^ h7t Knv-^a^:/i57 [b] fc' P V- 9 
UltM 7-9 -C^tcih^^ 850mg(^^np /Jn/W.A 2 2 m L^?^{e: "^ik^ 

>';^fi^4. 2 5g^;!jp^, S»#IS^T^S.-e6NFra^#bfc#, 

/f^^^^yl.= 3/2~2/^3) {CT^ilM^b (7R) - 7 - t Kt^ ^i^;^ ^ 
/^-5, 6, 7, 8-x h7t K»3 v'ri^in^T'cJ? [b] f y 9 — 7 9 
8 m g ^m-^^'-ik^ t UT#fCo 
20 #btl/;fe:'fb'^'^7 9 8mg^N, N — v?;^^/^7}N/Vi^T5: K2mL{C^j§?U 
^r^^y—zH. 1 4 g:S.U*t e r t — ::^9^/W'^;^^/l':^'ni3->7>'3. 07g 

25 /g^M^^/l'= 7 / 3 ~ 3 / 2 ) fC-C3^g|*»S^b (7R) -7- (tert-:/ 

^yvv^^n/v:^^^^^^) —5, 6, 7, 8 — 7^ h 7 t Kni/;^ D^:/^ 
[b] t:'y.v'>'-9-;^>'7 0 8 m g ^tEfe^fi^^^ t UT#fc„ 
#e)tLfc'fb-g'i^ 708mg^^i5?y —/V 1 2 m L (Cl^^f 7jC?^T7K*Yt:3^^ 
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^/^= 9 / 1 ~ 4 / 1 ) l3:-C:$>ilM^ b^S'fb^i^ 4 7 1 m g t 



5 L-C#fr 



2) (7R, 9S) -9-Ti^K-7- ( t e r t ^^/Vi^^^/V';*- 
:Jr^» -6, 7. 8, 9-7^ b^t Kn-5H-i>'i^t3^yiJ' [b] t'^v^iX 

JilB 1 Xmtc^t^m 5 6 6 m g ©f^moi^yU 9 . 2 m L^?^(Cl7jC?^T h ^ 

{b-^hyi^A598mg ?^APx.^^#ffl^T 9 0 'CT? 3 ^P^«# bfc^. 

-19/1) {z-X'^mmm i^mmit^m 4 2 1 m g ^m-^f^-^m t vxnt^o 

3) N— C(7R, 9S)-7-(ter t —^^^/l^i^;^ ^/l^i^V ^^■/^^'^i^?^ 

-6, 7, 8, 9-7^ h7 t Kn — 5H — iX^a^:7"^[b]t:*y 

20 9—^/1^] yi^iy:^/\^^:yTX K 

±|B 2 4 2 1 m g (D^M^ ^/l' 6 . 4 m L 1 0 %^-« 7 l> 

A -^^M^ 4 0 0 m g ^;!jPx.7K*#ia^T. ^S-SJET? 2 ^r^^^^ Ufc^. S 

25 (7R, 9S) -7- it e r t-Zf'^/l^i^:^^/>->^=-JV^^iy;!^^J^^) -6, 
7, 8, 9-7^ h^fc Kn-5H-iX:;^t3^:/^[b]t:°y i>^^-9-^/^T5>' 
3 0 3 m g tr^fCo ^htitcit^m 5 0 m g 1 . 0 m L tc:^^ U> 
7lC?^T h y ^^/VT 5^^69AtL. :y:^)Vi^:='?\'^ o y K 2 5 A* L SrJllI^fl 
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0:^/1^= 6 5 / 3 5 ) KX:^m^m b^M'fb'g-i^ 5 0 m g ^M^m'^^ t bT# 

5 4) N- [ (7R. 9S) — 7 — t KadeiX;^^/!^— 6. 7, 8, 9— T^h^t 
Kp — 5 H — x^i^y-ff [b] t° y i^i^— 9 — ^/V] 7« ^ i^;^/P'*:>^T 5: K 

±iB 3 -^#^^{1:^^^ 5 0 m g 1 . omt^ h^>^^/^T;x^^!>A:7n y k- 

10 1^ >/i^^^5^y^= 1/4 ~g^^^ ^/V) \Z. X^W^W: b^MYb-^i^ 3 3 m g 

5) h>'Vai:/-4-;^/vjJ^:x^ (7R, 9 s) —^—:^d'^^:^jiv-^=:-)VT% 

/-6, 7. 8, 9-7^ h^fc Kn-5H-i>'^ci^7':? [b] \i°V i^:^—7 - 

15 W&MQ-AXm\'^tz. (7RS, 9SR) -9- ( t e r t -T'^^/l^i^p* 5^/1^ 

-6, 7, 8, 9 -7^ h 7 t - 5 H — ix^J' d^:?":? [b] 

mt-^m 3 9 m g ^ e^ia^*: ^ bT#fc:„ 

20 IHNMR (4 0 0MHz, CDCI3) 6:1. 7 1-1. 9 7 (4H, m) , 
2. 08 (IH, ddd, J = 4. 7, 8. 2. 14. OHz), 2. 47 (3 
H. s), 2. 74 (IH, td, J = 5. 7. 15. 2Hz), 2. 87 (3 
H, s) , 2. 9 0-3. 0 0 (IH, m) , 4. 01 ( 1 H, d d, J = 5. 
9, 10. OHz), 4. 10 (IH, dd, J = 7. 4, 10. OHz), 4. 

25 75-4. 82 (IH, m), 6. 65 (IH, brs), 7. 19 (IH, d 
d, J=4. 9, 7. 5Hz) , 7. 37 ( 2 H. d, J = 8. OHz) , 7. 
47 (IH, dd, J = l. 6, 7. 5Hz) , 7. 80 (2H, d, J = 8. 
OHz) , 8. 38 (IH, dd, J = l. 6, 4. 9Hz) 
ESI —MS Found : in./ z 34 7. 2 [M+H] + 



I 
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mmm e s 

N- { (7R. 9S) -7- r (3R. 4R) -4- ( 2 - ^ P p - 4 - 7/1^:^ 
uyzi^=./U) -3 — b Kp:^->I::°^y i^^^^- — 6. 7. 8. 9 

5 T ^ K • 1 L -M^g^^c^Mjfe 

1 -e<ffiV^fc h/^J:i^-4— (7R*) -5, 6. 7, 8 
-X t Kp;^ fp [i^i^ p^:;/i$7 [b] t°!;i^>'-9 , 2' - [1. 3] 
— v';r^y7^] —7 — f/^;;(9^yVa::J^7^/V'^t;?;^ t°P [ 8 — Tif'— tf p [ 
3. 2. 1] ;^:i^i5'-3, 1' (3* H) — f y'^l^y^^lyl • l:^^i^(Of^ 
10 ^ KM^M 4 9 -(^^fc^t-^mRnm^^'i 2 6 X-^tc (3R. 4R) - 4- (2 

«5 mma^'^m 2 3 m g ^ fi-feia^:^: bT.#fc„ 

15 : 1 1 9-1 2 8*0 

IHNMR (400MHz, CD30D) 6 : 1. 2 5-1. 46 (2H, m) , 
1. 65 — 1. 78 (2H, m), 1. 89 — 2. 06 (2H, m), 2. 21 
-2. 51 (4H, m). 2. 65-2. 76 (2H, m), 2. 87 — 2. 9 
5 (IH, m), 2. 91 (3H, s), 3. 05-3. 18 (2H, m), 3. 

20 2 2 - 3 . 41 (2H, m), 4. 03—4. 11 (IH, m), 4. 42 (2 
H, s) . 7. 10 (IH, t d, J = 2. 5, 8. 6Hz) , 7. 21 ( 1 H, 
dd, J = 2. 5. 8. 6Hz) . 7. 27 ( 1 H, dd, J=4. 9, 7. 6 
Hz), 7. 43 (IH, dd, J = 6. 2, 8. 6Hz), 7. 62 (IH. 
d, J = 7. 6Hz) . 8. 33 (IH, dd, J = l. 2, 4. 9Hz) 

25 ESI —MS Found : m/z 482. 1 [M+H] + 

mmm 5 0 

3' . 3' H-e' -Tif:?^t:'P r8-Tiftf->^P [3. 2. 

1] ;r:^^>--3. 1' -^y^^-y^^^l g:)M3^ 

1) 3' -;^-=^y-3' H-6' -Tif;^t°P C8-Tif Ifi/'t^p [3. 2. 
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Mit^ill 7 0i^'t'T'#fetLfc8-^:x^;?/l'-3' H-6' -Tif;^b:°a [8- 
Tifl^'-^^pi [3. 2. 1] 3, 1' — ^ y^>'y:7^>'] — 3' - 

;^>'3. 1 3 g<Dp« iJ'/— /H 5 0mL^?^{il7. 5 %^-«^ v^l> A-^^ 2 . 0 

±ia-C# btbfc^^<^) ^ CI n 10 0m 'L^M^ V V ^^/l^T 5: 2 . 1 

mLRU^ u a d^^-<;xi;?/W 1 . 7 m L ^IffiiSfotJI];!. ^ii-t-T 1 5 mm^W Ufc, 

» 

ijrn-v h^7:7>f- (^^ri^;x/@^^^^/v=4/l~l/l) 

^M'fb-^^ 2 , 3 g ^ B'&mi^t bT#fcio 

2) 3' -^^yV-3' H-6' -T1f;^tft3 [8-T1ftri/ 
^tt 13, 2. 1] i?' i/- 3 , 1' —^y^^yy^l^l —8-^/1^:^1^] 

15 

^^#HMTs ±IBl-e#fetbfc'fb'S'i^<^7' h7 t Kn:77i^50mL 
20 iE®5febfc„ 

±IB-C'#btLfca^t^7" b^t Kn:77^^4 OmL^^^fca iJ^-fb^^/WO. 5 
emL^rJ^TK^-fb^^M; ^SJfc^ (6 0~7 2%) ^JIR^^X.^ 40*0(^X2 

7JcT'JllM^gfe^^b. ^7jca^-:hM; t>i^-e^MLfc=^. ^T^I^^W5febfCo a 

/ 1 ) x^mmu ^M-fb-^ife 1 . 1 7 g ■^mm^m^m t uT#fc„ 

3) 3' , 3' -^J;^^/l—3' H-6' -TU':^tfa [ 8 -TIJ" Ifv-^ a [3. 
2. 1] :^^;J'i^-3, 1' — ^ y^i^y^^^^] — 8 — j^/l^sJ^^-^^i/i^/W 

HMTs ±IB2T'#f5iLfc^b'^i^<^4l:ib7«5^l^:^2 0mL^^^4c:-7 
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8°C{C1-C1. 0}s/L<DV'^^/VM^ •=¥i^>'^^i^6mL^^gTL'^ -7 8^};:-C 

mit-^m 0 . 7 4 g ^ efeH^<i: UT#fc„ 

4) 3' , 3' - v?p< 5^/1^- 3 ' H-6' -T1f>t°i3 [ 8 -Tif t^i^^ cz [3. 

2. 1] ^i^^:^-3, 1' -^fy^^i/^'^vi 

IHNMR (4 0 0MHz, CD3OD) 6:1. 58 (6H, s) , 2. 1 
15 2-2. 22 (4H, m), 2. 52 (2H, dd, J = 3. 0, 12. OH 
z) , 2. 72 (2H, d, J = 6. OHz) , 4. 20 (2H, bs) , 7. 
42 (IH, d, J = 5. OHz), 8. 48 (IH, s), 8. 54 (1H, 
d, J = 5. OHz) 

ESI —MS Found : m/ z 24 5.2 [M+H] + 
20 MMM 6 9 



[8-T1f f'-^^n [3. 2. 


I c ^ ' _ 1 s:^ — . — 

1] i?" 3 . 1' — f y^vy:7^:/] — 


—5. 6. 


7, 8 — 7^ t Kn=^/ y 8 -^—yv^DM 



25 HJfeMl 4-CffiV^f^:;^t:•^ y^^^^^^i^- 1 (3H) , 4' — fcT^ys^ 
IHNMR (4 0 OMHz, CDC13) 6:1. 43 (6H, s), 1. 7 
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5-1. 93 (5H, m) , 2. 10-2. 37 (7H, m) , 2. 44-2. 
57 (2H, m), 3. 06 (IH, dd, J = 16. 7, 4. 7Hz), 3. 
22 (2H, d, J = 20. 8Hz) , 4. 85 (IH, t, J=4. 4Hz) , 
6. 98 (IH, d, J=4. 7Hz) , 7. 13 (IH., dd, J = 7. 6, 
5 4. 7Hz) , 7. 48 ( 1 H, d, J = 7. 3Hz) , 8. 41-8. 37 
(2H, m) , 8. 44 (IH, d, J = 5. OHz) 
ESI -MS Found :m/z 40 6. 2 [M+H] + 
m&l 5 1 

5* —y/l^:^n — 3' . 3' —-J:^^jU—3' H-6' —T1f:^lfu [8— Tif 

10 [3. 2. 1] ;r^^:x— 3. 1' — Y y^:x>^7^:^] (^^jt 

^3tM5 o-efflv^fc8 — t:yiP/u-3' H-6' -Tif;5^trn cs-Tiftr-^ 

[3. 2. 1] 3, 1' — fy^:xy'7^>'] —3' -;r>'Of^ 

t> K> {^iMitM 1 8 co^^cfC^ 6> tbfc 8 — <^ v^yv— 4' — ^an — 5' — 7/1^;*- 
ci-3' H-6' -Tif^fc'a [8-Tif tfiXiJ'D [3. 2. 1] ^^^^^-^-3, 

15 1' — f y-<;x>^:7 7:/] -3' -;^->'^^v^^^^fc(i^3t^J5 0 ^IH^c^^fetc 

IHNMR (400MHz, CD30D) 6 : 1. 52 (6H, s) , 2. 05 
(2H, d, J = 13. SHz) , 2. 22-2. 32 (2H, m), 2. 61 
(2H, d, J = 7. 4Hz) , 2. 89 (2H, d, J = 15. 3Hz) , 4. 
20 19 (2H, bs), 7. 42 (IH, d, J = 2. 5Hz), 8. 37 (IH, 

s) 

E S I -MS Found : vsx/ z 2 6 3.3 [M+H] + 
SIJfeM 7 0 

(6R. 8 S) -6- [ (5' —y J\^irxi-3' , 3' — i^^^/V-3' H- 
25 6' -T-^y^ifo C8-T-ytf'>'j^P [3. 2. 1] ^ 3 . 1' --Y V 

^:>^yy7:^] -S-^yU) y^/l^] -5. 6. 7. 8— -r h^t: Kn^y y 

HJfe^ili 4-effiv^fc;^tf'^ c^y^vy 7^:^-1 (3h) , 4' -if^y-^' 
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^ : 1 2 6-1 4 It; 

5 IHNMR (4 0 OMHz. CDC13) 6:1. 48 (6H, s), 1. 8 
0 — 2. 39 (13 H, m), 2. 47 — 2. 56 (2H, m), 3. 05-3. 
09 (IH, m), 3. 24-3. 28 (2H, m), 4. 90 (IH, t, J 
= 4. 3Hz), 6. 59 (IH, d, J = 2. 2Hz), 7. 16 (IH, d 
d, J = 7. 6, 4. 9Hz) , 7. 52 (1H", d, J = 7. 4Hz) , 7. 
10 96 (2H,. s) , 8. 41 (IH, d, J = 4. 3Hz). 

9 

ESI —MS Found : m/z 424. 2 [M+H] + 

mm 5 2 

(IS*. 2R*. 3R*) -3— (2-^PP-4-7/V;j-p:7 3i^/V) — 8- 
Tiflfi^^n [3. 2. 1] ^ 2 — yl^OMat 
15 1) 3- (2-i5^ nci-4-:7/^;^-ci:7^— /l^) — 8— TifK-'v-^o [3. 2. 
1] ;^-:J'^ — 2 — 31^^- 8-:!{7/l'4?^^- t e r t -:/f^/V^;^'7^/V 
MatM2 5-1 -e^V^fc4-;r=3fy-fc:°^i; i^^'- l t e r 

5 - 1 ~ 2 mm^j::i^mz.x 9 ^;^?^^T</^, ^s-ft:-^-^ 11. 8 g 

20 i^^UT#fc„ 

2) 3- (2-:?^ Pn-4->'/V;e-ti:73i=/V) — 8 ^/U— 8 -Tif 
CI [3. 2. 1] 2-^:^ 

^^#ffl^T> -hIB 1 xn^^fc^t-B-m 11. 8 g t Tiamit V^^^ T/i' ^ = 
^J»5. 3 1 g(5Dx hyt Ko:7^ :^l 7 5m L|^^^g^2^FB^il^b;fe„ 

25 ^^^7k?&b^ 7K5. 5inL. 4 M7K^'^t;■:^ h P l> AtK^^^ 5 . 5mL. 7KI6. 

smL^M^px.. ^^i^^^s^bfc^. m&r^m^^^i^f!Zo mm^M&& 
1) T'^st*»]Ku mm^t^mi. e 5 g^e^p^tbT#fc„ 

3) (ISR, 2RS, 3RS) -3- ( 2 - ^ o P - 4 - :7/L';e- d :7 =: 
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/U) -8-p«^/^— 8-rif Ifi^^ci [3. 2. 1] >i-^^ly—2-:t-/l^ 

mL^?gtC^ja{CT 1 . 0 7M(?52j<7i^— 7^ h7 t Kcr77>'^?^l 0 2mL^ 
TU 1 2^ra;tJP^il^Lfc^. ,^^^^?a^-e?&iPU7K3 6mL. 6 M7K 
lib-^ h y ^J>>7k^^ 1 4 5 mL. 3 0 %ii^'fb7jc^7K 1 4 5 mL ^;!]flx. 8 0 °C 

10 gti»MU SMYb-^^Il. 8 5 g^e#.@#:,^ b-C#yt„ • 

4) (ISR, 2RS, 3RS) -3— ( 2 — ci n — 4 — ^/Vi^ro 7^1 = 

yV) — 8-p<5^7^-8-Tif Ifv'^ci [3. 2. 1] 2 

±tB 3 -e# ^tlfcit-^l^(D ^ u u^jUJ>, 6 2 m L^?gtC h V 5: 5 . 

2mL. MtKI^^I. 4mL. v?^ -^^/WT ^ 7 If y i^^^ 1 5 3 m g ^jl|M^fl;t^ 

3 . 9 3 g ^m'&W'\kmt UT#fCo 
20 5) (IS*, 2R*, 3R*) —3— (2 — n a — 4 -:77V':^a ^ai— yl^) — 

[3. 2. 1] :x- 2 

mikM2 2-3X'm^^tcl. 1' -^^:^^?v-y^y^vi [2, S-i^tKa-l 
H — r>'K— 7^-3, 4' -f^yv?:^] CDf^it3 9tJ:_hl54T'#btLfc'fb'^#J^ 

ffiv^sm^ia^it^J2 2-3 ^lWI^/^;&&{c:J:«P^Srm\ (iSR. 2RS, 

25 3RS) -3- (2— t^nn-4-77l';3-n37 3i=:7W) -8-T1fK'->^n [3. 
2. 1] :^i5'^:x-2-;r-7^^fifell^^ b-C#fCo #fettfc^-fe^^l. 2 
7 g 7 ^ (^-f •fe/U'ltMCHRALCPAK KYitiyJ^. 5cm 

X 5 0 c m ; 0 . 1 %>?a::^7U-T 5: ^:3f.f-://a- ^ / — 7l^= 7 5/2 5 ; 
150mL/min) "e^t^r^^fiJL. 3fetT®:^>6*G>. (IR*. 2S*, 3 
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S*) —3- (2— ^cia — 4— :7/V;rt3:7 3i=./^) — 8 — T1f ci [3. 

2. 1] :t^i^:y-2-:t-/i^l. 5 4 g tr^^^H^^ UT^ ^m^:d^h. IH 
(IS*. 2R*, 3R*) ^1. 1 4 g^efe@#:^ U.T#fCo 

-efc-5:rcfe. MJi^ — :^^1R*. 2S*, 3 s*#:t. -ftfe;^^ i s*, 2R*, 

5 3R*^^Ufc„ ) 

3fe=ff®^ (IR*, 2S*, 3S*) #: 

0. 4 6 cmX 2 5 cm ; 0. 1 %iy'^'^/V7 ^ ^^-^l^X^i^ ^ — 
JV=75X25;^^ ImL/min) 
10 IHNMR (4 0 OMH z , CD 3 OD) 6:1. 51-1. 62 (IH, m), 

■ 

1. 7 2-1. 86 (3H, m). 1. 91-2. 05 (IH, m). 2. 1 
0-2. 22 (IH, m), 3. 27 — 3. 38 (IH, m), 3. 53-3. 
64 (2H, m), 4. 03 (IH, dd, J = 3. 5, 10. 2Hz), 7. 
08 (IH, ddd, J = 2. 7, 8. 3, 8. 6Hz), 7. 18 (IH, d 
15 d, J = 2. 7, 8. 6Hz), 7. 46 (IH, dd, J = 6. 1, 8. 6H 
z) . 

ESI— MS Found :m/z 2 5 6. 1 [M+H] + 

(IS*. 2R*, 3R*) #: 
^nmmil. 7:9- (^#S'l4;«7^i>' ; iS'Vir/W^tMCHRALCPAK AD 
20 iJyJ^. 0. 46cinX25cm;0. 1 % v'J^^^/^T 5: ^dr1^://a^^5^ 
yV= 7 5/2 5 ; ^5^31 ImL/min) 
IHNMR, ES I -MSfi7-fe^^ii5:i:I^Co 

%Mm 7 1 

(6R. 8S) -6- r (IS*. 2R*. 3R*) -3- (2-^PP-4-7 
25 ;V:^n:7 a:.=^;v) - 2 — Ka >/- 8 — Tif tf p [3. 2. 1] ^ 
:x-8— I'/Vpt^^/l^l — 5. 6. 7. 8 — 7^ h7 b KP=3{^y y >'— 8 • 

1 mmM.<Dmm 

Hife^ili 4-effiv^fc;^tfo [-r y-<>'>/:7 7^^- 1 (3h) , 4' -if^yt;? 
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A: 2 3 8'C i'^) 

5 IHNMR (4 0 0MHz, CD3 0D) 6:1. 83 — 1. 94 (1H, m), 

2. 03 — 2. 18 (3H, m), 2. 24-2. 35 (2H, m), 2. 4 
1-2. 53 (2H, m), 2. 67 — 2. 77 (2H. m), 3. 15 — 3. 
29 (3H, m), 3. 45 — 3. 55 (IH, m). 4. 02 — 4. 09 (l 
H, m) , 4. 16-4. 2 3 ( 1 H, m) , 4. 4 8-4. 5 6 ( 1 H, m) , 

10 4. 87-4. 92 (IH, m), 7. 15 (IH, ddd, J = 2. 7, 8. 

3, 8. 8Hz) , 7. 26 (1 H, dd. J = 2. 7. 8. 8Hz) , 7. 4 
2 (IH, dd, J = 4. 9, 7. 8Hz) , 7. 61 ( 1 H, dd, J = 5. 
9, 8. 8Hz), 7. 80 (IH, d, J = 7. 8Hz), 8. 48 (IH, 
d, J=4. 9Hz) . 

15 ESI —MS Found : z 417. 2 [M+H] + 

^ « Jl fIJ ffi rT 

^KDit-^i^ii, y ^^-fe7"5^:^S^#:ORL 1 (opioid recepto 



wo 2005/085228 j^gy PCT/JP2005/004264 



Hi * (7) ® 

1 . C I ] 




5 A\ A^, A^^t;^A^{i, #*^5i:bT. -C (Rg) -Xfi-N-^Sr^U 

ffibA^ A^, A^St^A^0.5fed'V.£:< ^ t. lOfi-N--Cfc>3. 

A^ A\ A^S.t;«A«f±. #>^M^b-C, -C (Re) -X{*-N-^*U 

15 /w^^^r /VT 5 / t'^i/y/k^. ^yT>^y/vs^ ^^^i^i/y/v-^s 
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6 



< f^Ra^:^^— ^{-'feoTs Ci_3T/V=arl^>'S^b< f*:t-=¥v'Cl_3T/^^^' 
355-c (R,) -•r^^:S>m^. Ru^R7^>5S— ^{d/^o-C. -C (R„) (R 



8 



8 



8 



' ) -0-. -C (Rs) (Rs* ) -CO-. -C (RJ (Ra' ) -C (R 



8 



8 



8 



) (Rs' ) -X -0-C0-, -C0-0-, -CO-C (Rs) (R 



8 



' ) -O-C (Rs) (Ra' ) -^ -CH (Ra) -N (RJ -^U< 



8 



8 



25 (±-N (Rg) -CH (RJ -^m^V. 



8 
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10 



20 



25 



/V:ary^;^=3rv'^^^-r;6^ Xf* R 7 ^ R 4 ^ ^t-''^^' "C. -C (Rg) (R 
' ) -0-, -C (Rs) (Rg' ) -CO-> -C (Rs) (Rs' ) -C (R 
) (Rg' ) — ^ -O-CO — . —CO — 6-. — CO — C (Rs) (R 
' ) -O-C (Ra) (Ra* ) -^ -CH (RJ -N (Rg) -^b< 



8 



8 



fi-CH (Rs) -N (Rg) -^m^V. 



9 



Rs^tKRs' #>!r3A3AL,T. 7jcmi^^. tK^S. tK^S^^ V 



8 



(Ci.gT/V^/'W j/^/W^^-Y/l'S^ (Ci.eT/v^yi^) 



o-> -S-X 



Xfix -CHj-x -CH (OH) -> -N (Ra) — . • 

Yf*x -CH2-X}i:-N (Ra) -^*U. 
Zfi, -C (R7) -Xt*-N-^^U 

/v:*/i'jJ^'=/^Ci_6T/v^/^T5; Ci_6r/^=^/^;a-^ix^x Ci_6T/w=^ 



=3r/^:R^^^x;^7y^/^<=:/^Cl_6T>'^^/^T^ Ci_6T/Pdr/VT^ v^C 
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25 



10 T/^^y^;&yw^^^/vCi_6T/^=3ryVT5 Ci_ 



6 



e 



4. A^^S^ -N--T?fc^9^ A^ A^RXJ^A^ii^^ V^-f^^t>-C (Rg) - 



5. R.t>. 7km JW>^. •:^ymm^. 



6 
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10 



25 



11. R4:6^. 7X^1^•^^ v^s/^M^. MMW^. ^f^/l^Ss 



12. R4tRr^;dS— i^tZl/^o-C. -CH2-O-. -CH (CH3) - 

-C (CH3) 2-0-X«-N (CH3) -CHg-^ff^^-f-s^ if5i^3j 

13. Z;6S^ -C (R7) --efet). RrJi^ 7^C^il•^^ :75/^Ji^^t;« 

14. X;6S, -CH2-. -O-Xi-i-N (CH3) --efeS. it^^l 



1 7. 

• (7R. 9S) -7- (;^t°n [8 -Ti^'-lfv^^ci [3. 2. 1] i^ - 
3, 1' (3' H) — f y^l^y^^l^l JV;^^JV) -6, 7, 8, 

• (6R, 8S) -6- (;^t:'n y^;xy'7 7 1 (3H) , 4' -fc°^ 
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Vi^^ll -1' -'I'/l^;^^/!') -5. 6. 7. 8-7" t Kndry y 8 - 

• (7R, 9S) -7- C (3R*, 4R*) - 3 l^^n^-y- 4 - o - h V 
/V-t'^y v?>'- 1 — ^/Ixpf^/l^J -6, 7, 8, 9-7^ h^t KCI-5H — 

5 ^u^-y^ [b] fy >?:x-9-:;^— /K 

• (7R, 9S)— 7 - [ (3R*, 4R*) - (4 - :7/V;rn- o —hi) 
;V) — 3 — t Kndf-i/tf^y v^^i/— 1 — ^/Vpi^^yU] —6, 7, 8, 9— T^h^ 

Kn-sH-^^iJ^tn^T'ijr [b] try 9 

• (7R, 9S) —7— (6' — T1f-5' — 7/V:^n — x?. t°i3 [8-Tlf— 
10 v-jJ^ci [3. 2. 1] -:#-j5^i5'-3, 1' (3' H) — f y-<^^:/:7^ ^] -8 

->f/V^^yV) -6, 7, 8, 9— 7" h^t Kn-5H-t^tJ'i3^:/^[b]fy 



• (6R, 8S) -6— (3, 3 — e^p^^^/V— ^^fcf o [>r V^^^^^ >^ 7 1 
(3H) , 4' -t'^yv?^] -1' —YyVp^^^/V) -5. 6, 7. 8-7"h7 

15 t KP-=3f/ y 8-;^-~/K 

• (7R, 9S) -7- (1 - 7f 5=-/^^ t:° n - [2. 3 -5^t Kn- 1 H— T 
K— /W-3. 4' -t°-<yi^:/] -1/ -6, 7, 8, 9-7^b 

• (6R, 8S) -6- [4- ( 2 - n ti 7 31 - 4 f^y 
20 V-l-^r/l^P^^^/l^] -5, 6, 7, 8 -X h7 t Kn=3f-/ y ^--s— /K 

• (7R, 9S) —7- [ (3R*, 4R*) -4— {2 - u X2:7 :r.=-/V) — 
S-M \^u-^i^\f^]) — </V:^=^/V\ -Q, 7, 8, 9-7"h7tKt2 

-5H-v^i^c3^^i5? [b] try i>^^-9-;e— /K 

• (7R, 9S) —7- [ (3R, 4R) -4- ( 2 — ^ d d - 4 -:7/V';e-a 
25 -3-t Kci^^^f^y v^:^-!-^/^;??^/^] -6, 7, 8, 9 -7" 

hyt Kn-SH-iXi^n^p^cJ^ [b] t:° y v?^'- 9 /K 

• (6R, 8S) -6- [ (3R, 4R) -4- ( 2 -^^^ a n - 4 -:7y'P;*-ci 17 
oi::^/!^) -3-fc: Kt3:3r5/t:°^y 1 — T/Vp^^/i'] -5, 6, 7, 8-7" 

h 7 1 Ko df-/ y 8 — 
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• (7R, 9S) - 7- C (3R*, 4S*) — 3 - t F ct 5^/1^- 4 - 

-6. 7, 8, 9— rh^tKci— 5 

• (7R, 9S) -7- [ (3R*, 4S*) - 3 ^/l^- 4 -^cc^/Vf^ 
5 y -6, 7, 8, 9— 7^ h7 1 Kc3-5H-v'^a^77' 

^ [b] tf y v^^'-g-^r— 

• N— { (7R, 9S) —7- [ (3R, 4 R) —4— ( 2 -i^^ n n — 4 — :7/U 
;rn:73ic^/U) -3-t Kn=¥i^f^y v^^-- 1 — I'/^T*^^/^] -6, 7, 8. 

9-7^ h7t Ft2-5H-^>'j^n^:/i$' [b] tf yi^>'-9 — fyW T^iJ'^^:^/^ 

10 Tj^i^T^: K> 

• (6R, 8S) -6- [ (5' -7^^:^X3-3' , 3' -v?^^/V-3' H- 
6' -T-!f;^t°n [8-Tif l^^-iX^a [3. 2. l] ^^^^^^^^-3, 1 ' y 

^i^y^v^^i -8— ^/v) ^^yi^] —5, 6, 7, 8 — 7^ h7 1 Kn^y y 
^-8-^— 7K :5.t^ 

15 • (6R, 8S) —6- [ (IS*, 2R*, 3R*) —3— (2— iJ'cia — 4 — 
y/V^Tctya:;::^/!^) — 2 — t Kn dE^->— 8 -Tif If'-^':^ H [3. 2. 1] 
t^-Q-^/V^^/l^l - 5, 6, 7, 8 -7^ t Kn^y y i/— 8— /l^^^ 

18. (7R, 9S) -7- C (3R*, 4R*) - 3 - t Kt3 ^ri/- 
20 4-0- hy/^-t°^y>?>'-l — f/vy=5^/^] — 6,- 7, 8, 9-7^b7tK 



19. (7R, 9S) -7- [ (3R*, 4R*) - (4 --7 /l^:tV2 - 
o-hV/l-) -3-fc Ko^^rv^f-^y 1 — ^/vy^/W] -6, 7, 8, 

25 9-x h7t Kt3-5H-v^^i3^:/^ [b] t°y 9- i:^—/^-??^ Sit ^ 

20. (7R, 9S) -7- (6' -Tif-5' - :7/W;^i3 fc:° p 
[S-Tif-t'v^^J^n [3. 2. 1] -:ti57i5'-3, 1' (3' H) y^^^ 

^/y^^^l -8—-{jVpt^/U) —6, 7, 8, 9 — 7" h7 t Ko— 5H — a 
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21. (7R, 9S) - 7— [ (3R*, 4 R*) -4— (2— ^an 

— 3 — 1: Kn^Vt°^y i^^^— 1 —^yVp* 9^/1^] -6, 7, 8, 9 — 
5 7^ h^t Ko — 5H — v'jJ^n^T"-^ [b] t'y i^i^- 9 -;^'-/^-Cfe-5lf^:S 1 

22. (6R, 8S) -6- C (3R, 4 R) —4- (2-i5^nn-4 — 
:7/^;rt2 7^=c=:/P) — 3 — t Kcr=^i^tf^y v^i^— 1 — f/Vp<^/V] —5, 6, 

23. N- { (7R, 9S) -7— [ (3R. 4 R) -4- (2-^n 
n-4 — 7/1^:^13 7 o^::^/!^) — 3 — t: Kt3=¥i^t:°-^y v^i^— 1 — ^/V^=5^/^] — 
6, 7, 8, 9-x Kn-5H-iX:J'n^:/;$''[b]fc°j; v?>'-9--f/W 

15 

24. (6R. 8S) -6— [ (5' — :7/l';rP — 3' , 3' — 
/W-3' H-6' — Tif;^t°n [8 — Tif bfi^^ cr [3. 2. 1] 3, 
1' y^>'>^79>'] -8— f/W) ^'^/V] -5, 6, 7, S-T^h^tK 

20 ^^(DMo 

25. (6R, 8S) -6- C (IS*. 2R*, 3R*) -3- (2-^ 
i3pz_4_37yP;^C2^^-yV) — 2 — fc KPdrix— 8— Tift'v^^n [3. 2. 

1] 8--^'/t'P«^/V] - 5. 6, 7, 8 -7^ h 7 Kc^ =^7 P 

25 2 6. — c I ] -c^^^tb^it^m^^^^^t-r?) y ^^^'f-^^^m- 



wo 2005/085228 



PCT/JP2005/004264 



2 9. — [I] -e^$tL5'fb'a'^<^M'3t^fe-e^o-c. 

10 1 ) —Wi^ [II] 



Rip' (is «0SSr*b■rV^■rt> J:V^Rl' A*''{*. '(^^S^^bTV^ 

15 #^*^wuxv^-ct> J:v>A^^^b. A^Pfi, '^^^^^JfrL-cv^-ct>J;v>A^ 

[III] 



[^«f> R2pf*. i!fe^^^*UTV>T%J;V>R2^^U R2p' ^B^^^ 
20 LTV^Ttj J;V^R2' ^^Us Rapfix -^^S^.^ UTV^T % .t V^R 3 
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